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Zou  Jiahna  Calls  for  Constmction  of  IC  Design 
Center  To  Promote  ASIC  Development 

92FE0541B  Beijing  ZHONGGUO  DIANZI  BAG  [CHINA 
ELECTRONICS  NEWS]  in  Chinese  13  Apr  92  p  1 

[Article  by  Xin  Wen  [6580  5113]:  “State  Council  Vice 
Premier  Ix)u  Jiahua  [6760  1367  5478]  Points  Out  That 
We  Must  Take  an  Integrated  Circuit  Development  Path 
With  Chinese  Characteristics,  Start  With  the  Needs  of 
All  Industries  and  Sectors,  We  Can  Begin  With  Applica¬ 
tion-Specific  Integrated  Circuits'*] 

[Text]  State  Council  vice  premier  Zou  Jiahua  pointed 
out  recently  that  development  of  the  electronics 
industry,  especially  development  of  microelectronics 
technology,  has  an  extremely  close  relationship  to 
national  economic  construction,  and  that  the  most  cru¬ 
cial  aspect  is  integrated  circuits.  We  should  start  with  the 
needs  of  all  industries  and  sectors,  and  truly  take  an 
integrated  circuit  development  path  with  Chinese  char¬ 
acteristics. 

Zou  Jiahua  discussed  this  issue  at  a  report  meeting 
concerning  development  of  the  IC  industry  that  was  held 
under  the  direction  of  the  State  Planning  Commission. 

Zou  Jiahua  said  that  following  construction  during  the 
Sixth  5-Year  Plan  and  Seventh  5-Year  Plan,  China's  IC 
industry  has  a  substantial  foundation,  but  conscientious 
research  is  needed  concerning  how  it  should  be  fiirther 
developed.  Generally  speaking,  there  are  two  ways  to 
develop  an  IC  industry.  One  is  to  develop  general- 
purpose  ICs,  start  with  dynamic  memory,  and  produce 
large  amounts  to  form  an  economic  scale.  The  other  path 
is  to  develop  application-specific  integrated  circuits 
[ASIC],  produce  them  in  small  amounts,  and  have  many 
product  varieties.  Actually,  these  two  paths  are  not 
mutually  exclusive,  but  are  instead  mutual  complemen¬ 
tary.  ASICs  and  general-pu^se  ICs  are  relative  and 
have  a  dialectical  relationship.  When  a  certain  type  of 
ASIC  is  developed  to  a  specific  degree  and  achieves  full 
utilization,  it  can  become  a  general-purpose  IC.  As  user 
requirements  change  and  technology  advances,  new 
ASICs  can  appear,  continuing  to  develop  forward  in  a 
spiraling  fashion.  China  sho^d  certainly  develop  gen¬ 
eral-purpose  ICs,  but  given  China's  present  situation  and 
the  ability  to  purchase  large  numbers  of  general-purpose 
ICs  in  the  international  market,  we  can  start  first  with 
ASIC.  This  does  not  mean  that  we  will  not  develop 
conventioiuil  production  lines.  Instead,  it  concerns  how 
things  should  be  done  to  help  accelerate  the  pace  of 
development. 

Zou  Jiahua  pointed  out  that  one  crucial  aspect  in  devel¬ 
oping  ASIC  is  to  establish  several  IC  design  centers  as 
quickly  as  possible  to  solve  the  problem  of  product 
variety  development.  He  also  gave  special  emphasis  to 
the  n^  to  start  by  solving  problems  in  developing  the 
IC  industry  and  to  begin  with  users'  needs.  We  cannot 
simply  pursue  technical  levels.  He  feels  that  technology 
serves  applications  and  that  developing  1  pm  and  sub- 
pm  technology  does  not  mean  that  3  pm  and  5  pm 


technology  is  useless.  If  a  problem  can  be  solved  by  using 
3  pm  and  5  pm  technology,  why  should  we  use  sub-pm 
technology?  The  key  for  televisions,  for  example,  is 
increasing  clarity.  If  this  can  be  done  using  7  or  5 
circuits,  why  should  we  pursue  a  sin^e  circuit?  Of 
course,  we  must  also  take  into  consideration  the  perfor¬ 
mance/price  ratio  for  the  unit  as  a  whole.  This  is  partic¬ 
ularly  true  since  under  certain  circumstances  volume 
and  weight  play  a  decisive  role,  so  we  must  pursue  an 
even  higher  degree  of  integration. 


Legal  Protection  of  Chinese  Integrated  Circuits 
Intellectual  Property  Rights 

92FE0423  Beijing  ZHONGGUO  DIANZI  BAG 
[CHINA  ELECTRONICS  NEWS]  in  Chinese 
6  Mar  92,  9  Mar  92,  II  Mar  92 


[Article  in  three  installments  by  Yu  Zhongyu  [0205  1813 
6877]] 


[PartL6Mar  92p31 

[Text]  Editor's  note:  Protecting  intellectual  property 
rights  involves  the  recognition  of  the  creative  labor  of 
innovators  and  protecting  their  legitimate  rights  and 
mterests.  Protecting  intellectual  property  rights  has  now 
become  a  basis  for  international  economic  and  techno¬ 
logical  contacts,  and  it  is  a  concrete  embodiment  of  the 
Chinese  government's  principle  of  “resi^cting  knowl¬ 
edge,  respecting  skilled  personnel*'.  The  diplomatic  con¬ 
ference  convened  in  Washington  in  1989  by  the  World 
Intellectual  Property  Rights  Organization  passed  the 
“Treaty  on  Intellectual  Property  in  Respect  of  Integrated 
Circuits"  and  China  was  among  the  first  group  of  nations 
to  sign  the  “Treaty”.  To  give  readers  a  better  under¬ 
standing  of  the  issue  of  legislation  to  protect  intellectual 
property  ri^ts  for  ICs,  ZHONGGUO  DIANZI  BAO  has 
invited  senior  engineer  Yu  Zhongyu  of  the  Ministry  of 
Machine-Building  and  Electronics  Industry  to  write  the 
article  “Legal  Protection  for  China's  Integrated  Circuits 
Intellectual  Property  Rights”  (because  of  the  substantial 
length  of  the  entire  article,  it  is  being  published  in  three 
parts)  for  the  benefit  of  readers.  Moreover, 
ZHONGGUO  DIANZI  BAO  will  soon  publish  a  group 
of  articles  introducing  intellectual  property  ri^ts  that 
were  written  by  Chinese  People's  University  Law 
Department  professor  Guo  Shoukang  [6753  1 108  1660] 
and  others  that  will  describe  the  history  and  present 
situation  of  intellectual  property  rights,  the  Computer 
Software  Protection  Law,  and  other  areas.  When  publi¬ 
cation  of  the  current  article  is  completed,  ZHONGGUO 
DIANZI  BAO  will  hold  “Intellectual  Property  Rights 
Knowledge  Prize  Competition”  activities.  We  hope  that 
sill  readers  will  read  and  collect  these  articles. 

Integrated  circuit  [IC]  technology  is  one  of  the  most 
rapidly  developing  and  most  vigorous  emerging  technol¬ 
ogies  in  the  world  today.  Because  of  its  profound  impact 
on  the  development  of  a  nation's  economy,  ensuring 
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national  security,  improving  people’s  living  standards, 
and  many  other  areas,  it  has  become  an  important 
technology  with  a  strategic  status  in  the  world  today.  For 
this  reason,  the  governments  of  all  nations  are  paying  a 
high  degree  of  attention  to  developing  IC  technology. 
The  relevant  industrial  circles  in  all  countries  have 
undertaken  intense  competition  in  technology  and  mar¬ 
kets  surrounding  IC  products.  This  competition  became 
even  more  intense  in  the  late  1980’s.  To  encourage 
innovations  in  IC  technology,  promote  development  of 
the  IC  industry,  and  ensure  that  competition  is  carried 
out  within  a  fair  and  reasonable  scope,  the  establishment 
of  a  system  of  le^  protections  for  IC  intellectual  prop¬ 
erty  rights  is  obviously  extremely  necessary. 

Overall,  traditional  intellectual  property  rights  law  can 
he  divided  into  copyright  law,  patent  law,  trademark 
law,  laws  to  prevent  improper  competition,  and  other 
types.  In  practice,  existing  laws  have  already  been  used 
to  provide  a  specie  degree  of  protection  for  IC  intellec¬ 
tual  property  rights.  However,  because  ICs  are  an 
emerging  tec^ology,  the  characteristics  they  express  are 
different  from  the  objects  protected  by  traditional  intel¬ 
lectual  property  rights  law.  To  pursue  direct  and  effec¬ 
tive  protection  of  IC  products,  several  countries  have 
formulated  special  laws  and  regulations  to  protect  intel¬ 
lectual  property  rights  for  ICs.  They  do  not  fall  under 
patent  laws  nor  do  they  fall  under  copyright  laws. 
Instead,  they  are  a  new  member  of  the  system  of  intel¬ 
lectual  property  rights  laws. 

Although  IC  technology  in  China  is  not  very  developed 
at  present,  starting  with  our  long-term  interests  in  pro¬ 
tecting  and  encouraging  intellectual  innovation  and 
developing  China’s  IC  industry,  it  is  very  necessary  that 
we  formulate  some  special  laws  and  regulations  in  China 
for  protection  of  intellectual  property  rights  over  ICs 
similar  to  the  Patent  Law,  Copyright  Law,  Trademark 
Law,  and  other  laws  and  Uiat  are  adapted  to  the  devel¬ 
opment  needs  of  China’s  IC  industry  and  conform  to 
international  principles  for  protection  of  intellectual 
property  rights. 

1.  Protecting  Intellectual  Property  Right;  for  Integrated 
Circuits  Is  a  Requirement  for  Cluna’s  Opening  Up  to 
the  Outside  World  and  Developing  Our  National 
Economy 

A.  The  strategic  status  of  integrated  circuit  technology 
and  indr#stry 

IC  technology  is  the  foundation  and  vanguard  of  the 
modem  world’s  new  S&T  revolution.  The  birth  of  the 
world’s  first  IC  in  1958  induced  a  new  industrial  revo¬ 
lution.  The  technology  has  developed  at  an  incredibly 
fast  pace  in  the  30-plus  year  history  from  the  invention 
of  the  IC  until  today.  Most  of  the  ICs  in  the  1960’s  were 
of  a  moderate  and  small  scale,  and  development  of 
large-scale  ICs  began  in  the  1970’s.  By  the  1980’s  very 
large  scale  ICs  [VLSICs]  were  flourishing.  The  largest 
scale  IC  at  present  is  a  64M  DRAM  that  integrates  140 
rniUion  components  on  a  200  mm^  silicon  chip.  It  is 


expected  that  1,OOOM  DRAM  may  be  successfully  devel¬ 
oped  by  the  end  of  this  century.  They  would  include  over 
2  billion  components  and  have  a  maximum  line  width  of 
0. 1  pm.  Moreover,  there  has  also  been  flourishing  expan¬ 
sion  in  the  scale  of  IC  production.  The  world  sales 
volume  of  ICs  reached  $47.6  billion  in  1990  with  sales  of 
30.9  biUion  pieces  and  it  is  expected  that  the  world  sales 
volume  of  ICs  will  surpass  $100  billion  by  1995  with 
sales  of  about  84  billion  pieces.  The  annu^  per  capita 
consumption  of  ICs  in  the  world  at  present  is  about 
seven  or  eight  pieces,  and  will  increase  to  20  to  30  by  the 
end  of  this  century. 

The  invention  and  development  of  ICs  led  to  the  emer¬ 
gence  of  modem  electronic  information  technology.  In 
the  course  of  development  of  the  modem  world’s  new 
technological  revolution,  electronic  information  tech¬ 
nology  based  on  ICs  and  with  computers  and  communi¬ 
cations  as  the  main  aspect  is  the  most  vigorous  vanguard 
technology.  It  is  also  an  entirely  new  force  of  production 
with  enormous  potential.  The  world’s  S&T  and  economy 
have  already  reached  this  era  and  all  types  of  high  and 
new  technologies  are  continuously  corning  forth.  At  the 
same  time,  applications  of  electronic  information  tech¬ 
nology  will  restore  new  life  to  traditional  industry.  All  of 
these  things  have  IC  technology  as  one  of  the  bases  for 
their  development. 

Modem  agricultural  production  requires  accurate 
weather  forecasts  and  the  quality  of  the  world’s  agricul¬ 
tural  harvests  require  satellite  observations  of  ecological 
and  environmental  changes.  This  is  particularly  true  for 
the  automation  of  agricultural  production  and  the  appli¬ 
cation  of  biotechnology,  none  of  which  can  be  separated 
from  electronic  information  technology. 

Traditional  industry  has  undergone  a  transition  from 
manual  operations  to  mechanization  and  on  to  automa¬ 
tion,  which  requires  the  use  of  automatic  control  tech¬ 
nology,  and  computers  and  microelectronics  are  the 
foundation  of  automatic  control  technology.  Manufac¬ 
turing  industries  in  all  countries  are  now  competing  to 
develop  computer-inte^ted  manufacturing  systems 
(CIMS),  artificial  intelligence  technology,  and  so  on, 
none  of  which  can  be  detached  from  ICs. 

National  security  is  also  closely  related  to  the  IC 
industry.  The  indicator  of  a  country’s  national  defense 
strengths  in  the  modem  world  is  no  longer  the  amount  of 
military  equipment  or  iron  and  steel.  It  is  instead  elec¬ 
tronics  technology  levels.  This  has  been  fully  confirmed 
by  the  several  regional  or  local  wars  that  have  occurred 
during  the  past  several  years.  Modem  warfare  is  in  one 
definite  sense  electronic  warfare.  ICs  have  become  one 
of  the  key  factors  in  determining  victory  or  defeat  in  war. 

The  development  of  IC  technology  has  also  greatly 
improved  and  enriched  people’s  daily  lives  and 
improved  the  quality  of  people’s  lives.  Household  appli¬ 
ances  and  electronic  products  with  a  great  variety  of 
functions  have  flown  unceasingly  into  homes  during  the 
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past  several  years  and  household  automation  is  now 
gradually  becoming  a  reality. 

This  shows  that  ICs  have  developed  to  become  a  pillar  of 
modem  society  and  that  per  capita  consumption  of  ICs 
will  become  a  yardstick  used  to  measure  the  national 
strength  or  wealmess  of  a  country. 

B.  China’s  integrated  circuit  industry  is  beginning  to 
tike  shi^ 

China^s  IC  industry  got  its  start  in  the  1960*s  and  our  IC 
industry  has  now  attained  a  prelimina^  scale.  China 
successfully  developed  its  first  VLSIC  in  1986,  a  64k 
DRAM,  and  we  developed  our  first  1MB  Chinese  char¬ 
acter  ROM  using  1.5  pm  technology  in  1991.  There  are 
now  almost  60  units  in  China  involved  in  IC  research, 
development,  and  production,  and  the  industry  has  a 
total  of  about  40,000  people  including  about  5,000 
technical  personnel.  We  had  developed  about  2,000 
varieties  of  IC  products  by  the  end  of  1990  and  yearly 
output  of  ICs  was  1 10  million  pieces.  Moreover,  several 
key  enterprises  like  the  China  Huajing  Electronics 
Group  Company,  Huayue  Microelectronics  Company, 
Ltd.,  Shanghai  Beiling  Microelectronics  Manufacturing 
Company,  Ltd.,  and  others  have  appeared. 

The  development  of  China’s  economy  will  create  ever¬ 
growing  demand  for  ICs  in  China.  Demand  for  ICs  is 
expected  to  surpass  1.2  billion  pieces  by  1995  and  exceed 
2  billion  pieces  by  the  year  2000.  The  Chinese  govern¬ 
ment  is  extremely  concerned  with  developing  the  IC 
industry  and  has  adopted  measures  in  policies,  invest¬ 
ments,  personnel  training,  and  other  areas  to  create  the 
conditions  for  accelerated  development  of  the  industry. 
China  now  has  several  1C  design  centers  that  are  in  the 
process  of  expanding  and  several  10  IC  design  compa¬ 
nies  may  be  established  during  the  next  5  years.  Diis 
shows  that  China’s  IC  design  industry  is  now  gradually 
taking  shape. 

C.  The  necessity  of  legislation  to  protect  integrated 
drcnit  intellectual  property  rights  in  China 

1.  To  help  protect  the  legitimate  rights  and  interests  of 
integrated  circuit  creators 

IC  designs  are  the  result  of  intellectual  labor  by  their 
creators.  Their  initiative  to  develop  and  create  can 
only  be  motivated  by  legally  acknowled^g  the  cre¬ 
ative  labor  of  inventors  and  protecting  their  legitimate 
rights  and  interests.  This  is  precisely  embodied  in  the 
Chinese  government’s  principle  of  “respecting  knowl¬ 
edge,  respecting  skilled  personnel”.  In  ihe  short  term, 
the  existence  of  uncompensated  copying  of  IC  layout 
designs  would  appear  to  be  benefici^  to  the  dissemi¬ 
nation  of  IC  technology  and  products.  In  the  long  term, 
however,  the  existence  of  this  type  of  phenomenon  will 
severely  harm  the  enthusiasm  of  IC  enterprises  for 
investing  in  R&D  and  will  have  negative  effects  on  the 
establishment  and  perfecting  of  an  IC  design  tech¬ 
nology  system.  For  this  reason,  it  is  extremely  neces¬ 
sary  that  we  create  a  social  environment  that  respects 


the  intellectual  labor  achievements  of  others  and  pro¬ 
tects  the  legitimate  rights  and  interests  of  intellectual 
creators.  This  is  the  primary  task  in  legislation  to 
protect  inteUectual  property  rights  over  ICs. 

2.  To  help  promote  development  of  the  integrated  circuit 
industry 

China’s  IC  technology  is  still  in  the  initial  stages  of 
development  at  present  and  we  still  lag  substantially 
behind  the  industrially  developed  nations,  so  the 
development  of  China’s  IC  industry  wiU  still  have  to 
study  and  borrow  from  advanced  technology  in  foreign 
^untries  for  a  while.  Thus,  establishing  a  system  of 
legal  protections  for  IC  layout  designs  and  providing 
protection  in  accordance  with  law  for  the  IC  layout 
designs  already  in  commercial  use  in  foreign  countries 
will  place  substantial  pressure  on  China’s  development 
of  the  IC  industry  in  the  short  term.  However,  protec¬ 
tion  of  intellectu^  property  rights  is  a  requirement  for 
progress  in  human  civilization  and  one  of  the  basic 
conditions  required  to  develop  China’s  IC  industry. 
China  will  rely  on  its  skilled  personnel  who  have 
experience  in  designing  ICs  to  work  on  IC  design  and 
manufacturing,  try  to  develop  new  IC  product  vari¬ 
eties,  and  actively  create  IC  layout  designs  that  con¬ 
form  to  originality  requirements  to  satisfy  demand  in 
the  domestic  and  international  markets.  Through  our 
efforts,  China’s  IC  industry  will  develop  in  an  environ¬ 
ment  of  fair  and  intense  competition. 

3.  To  help  in  further  opening  up  to  the  outside  world 

Protection  of  intellectual  property  rights  has  become  a 
foundation  of  intemationd  economic  and  technological 
contacts.  A  substantial  part  of  the  present  trade  friction 
among  nations  arises  from  the  question  of  protecting 
inteUectual  property  rights,  and  it  has  affected  overaU 
economic  and  trade  relationships  among  nations.  Actu- 
aUy,  the  question  of  inteUectual  property  rights  is  now  no 
longer  simply  an  economic  or  trade  issue  but  has  grown 
to  become  a  political  issue  in  international  contacts.  For 
this  reason,  establishing  a  system  of  protections  for 
China’s  IC  inteUectual  property  rights  would  help  pro¬ 
mote  China’s  foreign  trade  and  technical  exchanges.  The 
diplomatic  conference  held  in  Washington  in  1989  by 
the  World  InteUectual  Property  Rights  Organization 
passed  the  “Treaty  on  InteUectual  Property  in  Respect  of 
Integrated  Circuits”  and  China  was  among  the  first 
group  of  nations  to  sign  the  “Treaty”.  The  Chinese 
government  wiU  continue  to  adhere  to  the  fundament^ 
principle  of  opening  up  to  the  outside  world  and  wiU 
reinforce  economic,  technical,  and  cultural  exchanges 
and  cooperation  with  aU  nations  of  the  world  on  the 
basis  of  equality  and  mutual  benefit.  Legislation  to 
protect  inteUectual  property  rights  for  integrated  circuits 
wiU  create  an  exceUent  environment  for  stronger  coop¬ 
eration  ^tween  China  and  foreign  countries  in  this 
technical  realm. 
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n.  The  Development  of  Intmnted  Circnit  Intellectual 
Property  Rights  and  Their  Characteristics 


A.  A  review  of  the  history  of  intellectnal  property  rights 
protection  for  integrated  drcnits 

Integrated  circuits  are  a  high  technology,  and  developing 
a  new  chip  often  requires  the  investment  of  several 
million  dollars.  Moreover,  certain  companies  with 
advanced  equipment  and  instruments  use  them  to  dis¬ 
sect  products,  take  microphotographs,  etch  away  layers, 
and  do  microscopic  analysis,  rather  easily  duplicating 
chip  layout  designs.  The  cost  of  copying  is  one-tenth  to 
one-hundredth  the  cost  of  development,  and  it  takes 
much  less  time.  The  existence  of  this  phenomenon  has 
seriously  affected  developers’  product  sales  and  recovery 
of  their  R&D  investments.  For  this  reason,  the  formula¬ 
tion  of  laws  and  regulations  to  protect  ICs  and  safeguard 
the  rights  and  interests  of  developers  is  both  reasonable 
and  necessary. 

The  United  States  began  studying  the  issue  of  protecting 
intellectual  property  rights  for  ICs  in  the  late  1970’s  and 
submitted  it  to  Congress  for  discussion  in  October  1978. 
It  included  the  forms  of  protection  to  adopt,  the  length  of 
protection  periods,  the  permissible  scope  of  reverse 
engineering,  and  so  on,  and  these  questions  aroused 
intense  debate  in  the  United  States  Congress. 

In  November  1984  the  United  States  Senate  and  House 
of  Representatives  finally  reached  a  common  under¬ 
standing  and  passed  the  ^‘Semiconductor  Chip  Protec¬ 
tion  Act”.  It  was  included  in  Chapter  9  of  the  Copyright 
Law  in  the  United  States  Legal  Code  but  it  was  also  a 
relatively  independent  law  bemuse,  besides  articles  con¬ 
cerning  registration  procedures.  Chapters  1  to  8  in  the 
Copyright  Law  were  unsuitable  for  use  in  the  “Semicon¬ 
ductor  Chip  Protection  Act”.  In  May  1985,  Japan  pro¬ 
mulgated  Ihe  “Act  for  the  Protection  of  the  Circuit- 
Layout  of  Semiconductor  Integrated  Circuits”. 

The  European  Community  Council  passed  a  decision  in 
June  1985  that  agreed  to  the  immediate  proposal  to 
examine  the  “Directive  on  the  Legal  Protection  of 
Topographies  of  Semiconductor  Products”  issued  by  the 
EC  Commission  and  it  was  formally  passed  in  December 
1986.  It  also  called  upon  all  member  nations  to  complete 
le^slation  in  their  own  countries  based  on  the  content  of 
this  directive.  This  directive  promoted  legislative  work 
by  EC  members  to  protect  intellectual  property  rights  for 
integrated  circuits  and  it  became  the  norm  for  legislation 
in  each  member  country. 

The  World  Intellectual  Property  Rights  Organization 
(WIPO)  offered  a  proposal  regarding  the  conclusion  of 
an  international  treaty  concerning  protection  of  intellec¬ 
tual  prope^  rights  for  ICs.  At  a  meeting  convened  by 
the  WIPO  in  Washington  in  the  United  States  on  26  May 
1989,  the  “Treaty  on  Intellectual  Property  in  Respect  of 
Integrated  Circuits”  was  passed  with  45  votes  in  favor. 


five  abstentions,  and  two  votes  against.  This  treaty  is 
now  being  turned  over  to  the  governments  of  the  various 
countries  for  signing. 

By  the  end  of  1991,  the  countries  of  the  world  that  had 
promulgated  laws  concerning  protection  for  intellectual 
property  rights  of  integrated  circuits  were:  the  United 
States,  Japan,  Sweden,  England,  France,  Denmark,  Hol¬ 
land,  Italy,  Austria,  Spain,  Luxembourg,  Portugal,  Aus¬ 
tralia,  Germany,  the  former  Soviet  Union,  and  others. 
All  of  these  countries  have  adopted  separate  legislation 
to  protect  intellectual  property  rights  for  ICs  but  there 
are  differences  in  the  laws  of  each  country  concerning 
descriptions  of  the  targets  of  protection.  The  United 
States  law  is  called  the  “Semiconductor  Chip  Protection 
Act”  and  the  target  it  actually  protects  is  “Mask  Works”. 
The  names  of  the  laws  in  most  of  the  countries  in  the  EC 
adopt  “Topographies  of  Semiconductor  Products”. 
Although  there  are  differences  in  the  descriptions,  the 
essence  of  the  protections  is  that  they  deal  with  a  series 
of  related  images  of  the  three-dimensional  model  of  the 
interrelated  structure  of  each  layer  of  materials  that  must 
be  used  during  the  IC  development  process  to  protect  IC 
products.  In  addition,  the  legislation  in  each  of  the 
countries  provides  a  rather  concentrated  reflection  of  the 
following  contents: 

1.  The  primary  rights  enjoyed  by  creators  includes  two 
aspects,  which  are  duplication  rights  and  commercial 
implementation  rights. 

2.  The  basic  condition  that  must  be  satisfied  for  IC 
layout  designs  to  receive  protection  is  that  the  layout 
designs  have  originality  and  are  not  conventional 
designs.  On  this  basis,  most  countries  also  stipulate 
registration  procedures  that  must  be  followed. 

3.  Protection  for  the  1C  layout  designs  usually  concern 
three  levels,  which  are  the  circuit  diagram  and  design 
itself,  the  IC  that  is  manufactured  using  the  protected 
circuit  diagram  and  design,  and  the  protected  IC 
product.  Countries  make  corresponding  stipulations 
reg^ding  the  depth  of  protection  according  to  their  own 
national  conditions. 

4.  To  adapt  to  the  characteristics  for  rapid  upgrading  in 
the  development  of  IC  technology,  the  laws  of  most 
countries  contain  provisions  allowing  reverse  engi¬ 
neering  of  ICs.  The  goal,  however,  must  be  to  develop 
new  and  original  IC  layout  designs,  not  commercial 
implementation. 

5.  The  laws  of  all  countries  stipulate  a  10-year  term  of 
protection  for  1C  layout  designs,  and  it  usually  starts 
from  the  day  they  are  registered  or  placed  into  commer¬ 
cial  application. 


B.  The  characteristics  of  intellectual  property  rights  for 
integrated  drcnits 

First,  IC  layout  designs  are  intangible.  This  is  a  basic 
characteristic  of  IC  layout  designs  as  the  objects  of 
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intellectual  property  rights.  IC  layout  designs  refer  to 
series  of  related  images  of  fixed  arrangements  or  codes. 
These  images: 

1.  Reflect  the  three-dimensional  configurational  model 
of  the  byers  of  materials  that  form  an  IC  product. 

2.  Each  image  embodies  either  the  whole  or  a  part  of  the 
surface  model  of  an  IC  product  during  each  phase  of  its 
manufacturing  process. 

This  shows  that  layout  designs  are  actually  a  graphic 
configuration  form  of  the  various  components  in  ICs 
and  ^s  configuration  is  itself  abstract  and  intangible. 
It  has  no  concrete  form  but  when  it  is  accompanied  by 
a  Specific  carrier  it  can  become  felt  and  known  by 
people  in  the  form  of  a  carrier.  When  the  layout  design 
exists  in  an  IC  chip,  it  is  manifested  as  a  specific 
structural  shape  and  this  structural  shape  is  visible. 
The  chip  becomes  a  carrier  of  the  layout  design  at  this 
time.  Similarly,  a  layout  design  on  a  mask  board  exists 
in  a  tangible  form,  so  the  layout  design  on  the  mask 
board  exists  in  the  form  of  an  image  and  the  mask 
board  is  the  carrier  of  the  layout  design.  If  the  layout 
design  exists  in  a  coded  state  on  various  types  of 
magnetic  media,  these  magnetic  media  are  the  carriers 
of  the  layout  design.  On  different  carriers,  the  layout 
design  has  different  modes  of  existence. 

Second,  the  layout  design  is  reproducible.  Reproduc¬ 
ibility  is  a  necessary  characteristic  for  copyrighted 
objects,  and  the  layout  design  exists  in  the  form  of  an 
image  on  the  mask  board.  When  the  entire  mask  board  is 
rephotographed,  the  entire  layout  design  can  be  dupli¬ 
cated.  When  a  magnetic  dis^  magnetic  tape,  or  so  on  is 
the  carrier  for  the  layout  design,  regular  magnetic  disk  or 
magnetic  tape  duplication  methods  can  be  used  to  copy 
the  layout  design  on  them.  When  the  layout  design  is 
“solidified”  into  an  IC  product,  certain  technical  mea¬ 
sures  likewise  can  be  used  to  copy  the  layout  design,  but 
of  course  this  process  of  duplicating  the  layout  design  is 
somewhat  more  complicated.  In  summ^,  regardless  of 
what  the  carrier  of  an  IC  layout  design  is,  and  regardless 
of  the  form  in  which  the  layout  design  exists,  people  can 
always  use  appropriate  measures  to  copy  the  layout 
design. 

Third,  the  forms  in  which  IC  layout  designs  are 
expressed  are  not  arbitrary.  An  IC  is  an  electronic 
product  and  a  particular  layout  design  corresponds  to  a 
specific  electronic  function.  Thus,  the  form  in  which  the 
layout  design  is  expressed  is  restricted  by  several  tech¬ 
nical  factors.  The  form  in  which  a  copyright  object  is 
expressed  is  usually  not  restricted,  and  different  authors 
can  use  entirely  different  forms  to  express  the  same  idea 
or  concept. 

The  limitations  of  the  forms  in  which  IC  layout  designs 
can  be  expressed  are  manifested  in  restrictions  of  the 
shape  and  size  of  the  layout  design  by  the  requirements 
of  circuit  parameters.  The  layout  design  is  also  restricted 
by  technical  levels.  In  addition,  the  layout  design  is 


restricted  by  several  physical  laws,  the  structural  integ¬ 
rity  of  the  semiconductor  material,  the  distribution  of 
impurities,  and  other  factors.  For  this  reason,  different 
plants  and  businesses  frequently  adopt  identical  design 
principles  or  identical  characteristic  line  widths  to  design 
ICs,  and  they  may  even  use  identical  circuit  components. 

In  summary,  IC  layout  designs  cannot  be  arbitrarily 
sprinkled  about  like  literary  works.  They  are  subject  to 
restriction  by  many  factors.  All  of  these  things  show  that 
IC  layout  designs  have  the  characteristics  of  industrial 
property  rights  objects. 


C.  Legal  forms  of  IC  layout  design  protection 

The  reason  that  layout  designs  can  be  the  objects  of 
intellectual  property  rights  is  that  they  are  intangible, 
which  is  a  basic  attribute  of  objects  of  intellectual 
property  rights.  Layout  desi^s  also  have  the  dual 
attributes  of  copyright  and  industrial  property  right 
objects,  but  they  do  not  belong  entirely  to  any  category. 
Thus,  simply  adopting  any  existing  law  to  protect  IC 
layout  designs  wiU  have  its  disadvantages. 

The  Patent  Law  is  an  important  measure  for  protecting 
advanced  technology,  but  it  has  several  restrictions  in 
regard  to  ICs,  which  are  a  special  industrial  product. 
According  to  the  requirements  of  the  Patent  Law,  inven¬ 
tors  who  apply  for  a  patent  must  be  creative,  meaning 
significant  technological  advances  that  are  not  easily 
seen  by  common  technical  personnel  in  their  specializa¬ 
tion  or  are  not  the  inevitable  result  of  logical  inferences 
from  existing  technology. 

Simply  stated,  this  requires  the  object  of  protection  to 
have  substantial  technical  difficulty  or  a  high  degree  of 
creativity.  This  obviously  is  somewhat  of  a  burden  for 
ICs. 

The  development  of  IC  technology  is  manifested  prima¬ 
rily  in  the  continual  reduction  of  the  width  of  photoen- 
graved  lines  and  continual  improvement  in  the  scale  of 
circuit  integration,  and  all  these  things  are  the  result  of 
continual  improvements  in  technical  levels.  The  tech¬ 
nical  levels  of  one  generation  create  IC  products  of  one 
generation  without  any  fundamental  improvements  in 
IC  layout  designs  or  without  generating  unexpected 
results. 

From  DRAM,  the  degree  of  integration  has  continually 
increased  along  with  improvements  in  technical  levels. 
Although  there  may  have  been  changes  or  improvements 
in  their  design  programs  and  component  circuitry  at 
certain  stages,  the  design  ideas  are  identical.  At  the 
whole  component  level,  they  include  a  substantially  large 
component  of  existing  technology  that  makes  it  difficult 
to  attain  the  creativity  requirements  of  the  Patent  Law, 
which  can  result  in  sevei^  of  the  most  advanced  ICs 
failing  to  receive  protection  from  the  Patent  Law. 

Moreover,  in  the  design  of  ICs,  and  especially  in  several 
larger  scale  circuits,  the  designers  often  adopt  many 
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existing  and  mature  components  and  circuits  for  combi¬ 
nation.  This  is  a  quick  and  effective  design  method.  In 
the  Patent  Law,  inventions  and  creations  composed  of 
various  combinations  of  existing  technology  are  called 
combined  inventions.  Combined  inventions,  however, 
require  that  various  technologies  be  support^  in  func¬ 
tion  ^d  that  unexpected  technical  results  be  attained. 
This  is  hard  to  achieve  for  most  ICs. 

Likewise,  simply  adopting  the  Copyright  Law  to  protect 
ICs  has  many  imperfections  that  are  manifested  prima¬ 
rily  in  these  areas: 

1.  IC  layout  designs  are  works  with  technical  content  and 
their  v^ue  is  embodied  primarily  in  their  applicability. 
What  truly  requires  protection  is  this  type  of  technical 
content.  This  exceeds  the  scope  of  protection  of  the 
Copyright  Law.  The  Copyright  Law  only  protects  the 
arrangement  and  structure  of  books,  the  form  of  written 
ppression,  and  so  on.  It  docs  not  protect  the  content 
introduced  in  books.  Neither  does  the  Copyright  Law 
protect  the  application  functions  of  technology  because 
this  type  of  application  function  does  not  exist  in 
conmion  works.  The  industrial  applicability  of  IC  layout 
designs  is  precisely  the  object  that  is  not  in  the  tradi¬ 
tional  Copyright  Law. 

2.  The  objects  protected  by  the  Copyright  Law  are  not 
requir^  to  have  a  high  degree  of  creativity.  The  work 
must  simply  have  been  completed  independently  by  the 
author.  Regardless  of  its  technical  level  and  whether  or 
not  similar  works  have  already  appeared,  it  will  be 
protected  by  the  Copyright  Law  without  exception.  IC 
layout  desi^s,  on  the  other  hand,  have  relatively  pow¬ 
erful  technical  qualities  and  their  value  is  determined  by 
the  technical  difficulty  and  newness  of  the  layout  design, 
y^at  the  law  should  protect  are  those  layout  designs  that 
involve  considerable  technical  difficulty  or  creativity.  If 
those  layout  designs  that  have  already  entered  the  public 
domain  and  arc  well-understood  by  specialized  technical 
personnel  are  protected,  they  would  be  unable  to  play  a 
role  in  spurring  progress  in  technological  development 
and  would  instead  suppress  further  innovation  by  design 
personnel  on  the  basis  of  existing  technology,  which  is 
contrary  to  the  purpose  of  legislative  protection  of  ICs. 

3.  The  inherent  idea  for  an  unprotected  work  in  the 
Copyright  Law  is  the  important  principle  that  it  only 
protects  the  form  of  expression  of  a  protected  work,  and 
no  idea  can  be  monopolized  by  using  the  law.  The  same 
idea  can  be  expressed  in  many  forms.  The  layout  design 
for  an  IC,  however,  is  restricted  by  a  variety  of  factors 
Md  its  form  of  expression  is  extremely  limited,  some¬ 
times  to  the  extent  that  there  is  only  one  choice  for  an 
optimum  program.  Thus,  it  obviously  is  inappropriate  to 
make  the  layout  design,  which  has  limited  forms  of 
expression,  an  object  for  protection  by  the  Copyright 
Law. 

4.  According  to  the  Copyright  Law,  without  the  agree¬ 
ment  of  the  holder  of  a  copyright,  no  one  can  copy  their 
woric  in  any  form.  Thus,  in  the  IC  industry,  behavior 


involving  “reverse  engineering”  violates  the  provisions 
of  the  Copyright  Law.  General  purpose  qualities  and 
compatibility  often  both  exist  in  an  industrial  product 
and  this  is  extremely  important  for  both  industrial 
development  and  technical  progress.  Thus,  reverse  engi¬ 
neering  does  not  involve  duplicating  the  layout  designs 
of  other  people  for  commercial  purposes.  Instead,  it  uses 
dissection  and  analysis  of  the  design  ideas  and  design 
methods  of  other  people’s  products  to  aid  in  designing 
products  that  are  compatible  with  them  or  to  make 
further  improvements  on  the  basis  of  others’  products  to 
manufacture  more  technologically  advanced  ICs,  and 
this  type  of  behavior  should  be  considered  reasonable. 

Although  the  Copyright  Law  contains  provisions 
regarding  reasonable  use,  reasonable  use  is  only  appli¬ 
cable  for  copying  one  part  of  another’s  work.  “Reverse 
engineering”,  however,  may  require  duplication  of  the 
entire  layout  design  of  another  person’s  IC.  According  to 
the  Copyright  Law,  the  right  to  make  improvements 
based  on  the  original  work  should  belong  to  the  author, 
whereas  the  ultimate  objective  in  “reverse  engineering” 
may  be  to  make  improvements  in  others’  ICs.  If  this  type 
of  behavior  is  seen  as  encroachment  according  to  the 
Copyright  Law,  this  would  also  be  extremely  unfavorable 
for  development  of  the  IC  industry.  Thus,  simply 
applying  the  provisions  in  the  Copyrigjit  Law  regarding 
duplication  rights  is  also  inappropriate.  Providing  spe¬ 
cial  permission  for  “reverse  engineering”  under  specific 
conditions  is  one  type  of  restriction  of  duplication  rights 
as  well  as  an  important  way  to  encourage  technical 
progress. 

As  a  new  member  of  intellectual  property  rights  objects, 
IC  layout  designs  have  their  own  unique  individual 
characteristics.  We  cannot  simply  go  along  with  the 
existing  Patent  Law,  Copyright  Law,  and  other  related 
laws  and  regulations  to  provide  full  protection  for  IC 
layout  designs.  Instead,  we  must  deal  with  the  actual 
circumstances  and  formulate  a  special  law.  This  law 
should  borrow  from  certain  principles  in  the  Copyright 
Law  and  absorb  relevant  methods  from  the  Industrial 
Property  Rights  Law.  Because  what  is  being  protected  by 
the  law  has  certain  properties  of  copyright  objects  and  is 
at  the  same  time  an  IC  layout  design  that  has  the 
properties  of  an  industrial  property  rights  object,  its 
mode  of  protection  cannot  simply  adopt  the  mode  used 
in  the  traditional  Patent  Law  that  does  not  allow  other 
people  to  arbitrarily  manufacture,  utilize,  and  sell 
without  the  permission  of  the  person  holding  the  rights. 
Nor  is  it  like  the  Copyright  Law,  in  which  all  rights  are 
derived  centered  on  duplication  rights. 

Thus,  it  is  a  new  type  of  intellectual  property  rights 
different  from  the  Industrial  Property  Rights  Law  and 
Copyright  Law  that  occupies  a  status  equivalent  to  that 
of  the  Patent  Law,  Trademark  Law,  Copyright  Law,  and 
so  on. 
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m.  The  Chinese  Go?eninient  Is  Concerned  With 
Protecting  1C  Intellectual  Property  Eights 


A.  Establish  a  comprehensive  environment  for 
protection  of  IC  intellectual  property  rights 

As  the  result  of  intellectual  labor,  ICs  concentrate  many 
aspects  of  protection  of  intellectual  property  rights  into 
one  thing  and  they  touch  upon  all  aspects  of  intellectual 
property  rights.  For  this  reason,  protection  of  intellectual 
property  rights  for  ICs  concerns  the  entire  legal  system  of 
intellectual  property  rights.  We  have  also  noted  that 
traditional  intellectual  property  rights  laws  are  unable  to 
provide  direct  and  relatively  perfect  protection  for  ICs. 
The  Chinese  Government  historically  has  been  con¬ 
cerned  with  protecting  intellectual  property  rights. 
Shortly  after  our  nation  was  founded,  the  Government 
Administration  Council  issued  the  “Provisional  Regula¬ 
tions  for  Protection  of  Invention  Rights  and  Patent 
Rights**  (issued  in  August  1950),  and  they  used  this  as  a 
foundation  for  providing  invention  rights  or  patent 
rights  to  several  inventions  and  creations  that  con¬ 
formed  to  the  conditions.  Since  1976,  to  encou^e  the 
initiative  of  intellectuals  for  engaging  in  invention  and 
innovation,  and  to  adapt  to  the  larger  environment  of 
reform  and  opening  up,  the  Chinese  Government  also 
issued  the  new  “Invention  Award  Regulations**,  “Natu¬ 
ral  Science  Award  Regulations**,  “Scientific  and  Tech¬ 
nical  Progrc^  Regulations**,  “Rationalization  Proposals 
and  Technical  Upgrading  Award  Regulations**,  and 
other  laws  and  regulations  to  protect  inventions  and 
creations.  China  began  drafting  a  Patent  Law  in  1979 
and  promulgated  it  in  1984.  This  in  conjunction  with  the 
previously  announced  Trademark  Law  formed  the  basic 
fhunework  of  China*s  system  of  industrial  property 
rights  laws.  In  1985,  China  joined  the  “Paris  Treaty  To 
Protect  Industrial  Property  Rights”,  which  raised 
China*s  international  protection  of  inteUectual  property 
rights  to  a  new  level.  In  1987,  China  issued  the  “Tech¬ 
nology  Contract  Law**  that  provided  a  basis  for  read¬ 
justing  the  relationships  in  the  fields  in  which  technical 
achievements  circulated.  It  also  promulgated  the  “Copy¬ 
right  Law**  in  1990.  With  this,  China*s  system  of  Iqgal 
protections  for  intellectual  property  rights  was  basically 
established. 

The  speed  of  China*s  legislation  in  the  area  of  intellectual 
property  rights  was  seldom  seen  in  the  world.  On  this 
foundation  and  in  accordance  with  China*s  existing 
intellectual  property  rights  laws  and  regulations,  we  now 
have  the  basic  conditions  for  protecting  intellectual 
property  rights  over  ICs  and  ICs  are  certainly  receiving  a 
substantial  degree  of  protection  in  China  now. 

1.  Application  of  the  Patent  Law  is  used  to  provide 
protection.  For  IC  products  that  have  applied  for  pat¬ 
ents,  the  patented  products  cannot  be  manufactured, 
marketed,  utilized,  or  imported  without  the  agreement 
of  those  holding  the  patent  rights. 


2.  Application  of  the  Trademark  Law  is  used  to  provide 
protection.  The  relevant  designers  or  manufacturing 
plants  and  businesses  can  seek  protection  by  the  Trade¬ 
mark  Law  for  IC  layout  designs  or  IC  products  merely  if 
they  have  entered  market  circulation.  Without  the  per¬ 
mission  of  those  holding  the  trademark  rights,  willful 
behavior  involving  the  use  of  the  registered  trademarks 
of  others  that  are  special  trademark  rights  registered  as 
protected  trademarks  by  China’s  Trademark  Law  is 
considered  encroachment  and  will  be  subjected  to 
varying  degrees  of  legal  sanctions. 

3.  Application  of  the  relevant  contract  laws  is  used  to 
provide  protection.  During  the  IC  design  and  manufac¬ 
turing  processes,  signed  written  contracts  are  used  to 
specify  the  relationship  of  rights,  interests,  and  duties 
among  the  interested  parties.  This  is  another  frequently 
employed  method  for  protecting  intellectual  property 
rights  over  ICs.  The  appropriate  laws  are  the  contract 
laws.  China  promulgated  the  “Foreign  Economic  Con¬ 
tract  Law”  in  1985  and  the  “Technology  Contract  Law” 
in  1987.  For  those  ICs  that  could  not  be  awarded 
patents,  the  relevant  interested  parties  can  sign  corre¬ 
sponding  contracts  based  on  these  two  laws  and  use  the 
Contract  Law  to  protect  their  ICs.  The  “Foreign  Eco¬ 
nomic  Contract  Law”  can  be  applied  for  the  relevant 
contracts  signed  in  China  by  legal  person  or  natural 
persons  in  foreign  countries.  It  should  be  explained  that 
Chinese-foreign  cooperation  venture  enterprises,  Chi¬ 
nese-foreign  joint  investment  enterprises,  foreign  invest¬ 
ment  enterprises,  and  other  legal  persons  in  China  were 
established  in  accordance  with  the  relevant  laws  in 
China.  Thus,  the  “Technology  Contract  Law”  should  be 
applied  for  technology  contracts  they  sign  with  units 
under  ownership  by  the  whole  people,  units  under  col¬ 
lective  ownership,  and  so  on  in  China. 

4.  Application  of  the  “Copyright  Law”  is  used  to  provide 
protection.  The  objects  protected  by  China’s  “Copyright 
Law”  are  literary,  scientific,  and  artistic  works.  They 
include  written  works,  music,  fine  art,  patterns,  and  so 
on.  If  an  IC  layout  design  satisfies  the  originality  require¬ 
ments,  it  can  receive  protection  from  the  “Copyright 
Law”.  It  cannot  be  duplicated  by  others  without  permis¬ 
sion.  However,  because  the  properties  of  IC  layout 
designs  themselves  determine  that  the  “Copyright  Law” 
only  provides  them  with  partial  protection,  the  Copy¬ 
right  Law  can  provide  certain  protections  for  ICs  but 
cannot  provide  full  protection. 

With  the  exception  of  these  circumstances,  the  creators 
of  ICs  can  also  use  other  relevant  laws  to  seek  protection 
for  ICs.  Overall,  China’s  present  inteUectual  property 
rights  system  to  a  certain  extent  provides  an  environ¬ 
ment  of  comprehensive  protection  for  ICs.  Of  course, 
there  are  several  problems  in  this  protection  system  that 
require  further  improvement  and  perfection. 
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B.  The  Chinese  Goyemment  has  actiyely  participated  in 
international  legislation  to  protect  intellectual  property 
rights  for  integrated  circuits 

Besides  trying  to  perfect  the  environment  within  China 
for  protection  of  intellectual  property  rights,  the  Chinese 
government  has  also  actively  participated  in  interna¬ 
tional  activities  related  to  protection  of  intellectual  prop¬ 
erty  rights.  Ehiring  the  meeting  of  the  Paris  Alliance  to 
discuss  revision  of  the  Paris  Treaty,  the  views  of  the 
Chinese  delegation  played  an  extremely  positive  role.  In 
the  area  of  trademarks,  China  has  participated  in  the 
“Madrid  Accord  on  International  Registration  of  Trade¬ 
marks”.  The  Chinese  government  has  also  recently  made 
preparations  to  join  the  “World  Copyright  Convention” 
and  “Berne  Convention  on  Protecting  Literary  and 
Artistic  Works”.  In  the  area  of  protecting  intellectual 
property  rights  over  ICs,  the  Chinese  government  has 
consistently  adopted  active  participation  and  principles 
and  made  an  extremely  beneficial  contribution  to  the 
conclusion  of  the  “Treaty  on  InteUectual  Property  in 
Respect  of  Integrated  Circuits”  and  signed  the  treaty  as 
one  of  the  first  group  of  signatory  countries. 

In  1985,  the  World  Intellectual  Property  Rights  Organi¬ 
zation  began  organizing  discussions  for  a  meeting  of 
experts  from  all  countries  concerning  the  question  of 
protecting  intellectual  property  rights  over  ICs.  It  con¬ 
vened  four  meetings  of  the  Experts  Commission  and 
three  Experts  Consulting  Conferences  from  developing 
countries.  In  1988,  the  World  Intellectual  Property 
Rights  Organization  also  convened  a  special  preparation 
meeting  for  conclusion  of  the  “Treaty  on  Intellectual 
Property  in  Respect  of  Integrated  Circuits”  and  made 
preparations  for  the  convening  of  a  formal  diplomatic 
conference  in  Washington,  D.C.  in  May  of  1989.  Begin¬ 
ning  with  the  First  Experts  Commission  Conference  and 
the  First  Experts  Consulting  Conference,  China  sent 
specialists  on  several  occasions  to  participate  in  the 
Experts  Commission  Conference  and  Experts  Con¬ 
sulting  Conference  to  participate  in  discussions  on 
drafting  the  treaty.  Finally,  in  the  diplomatic  conference 
to  conclude  the  treaty  to  protect  intellectual  property 
rights  over  ICs,  the  Chinese  government  delegation 
offered  many  constructive  opinions  ranging  from  defini¬ 
tions  to  the  main  body  of  the  protections  and  from  the 
content  of  the  rights  and  interests  to  restrictions 
regarding  rights  and  interests  that  were  endorsed  by  most 
countries. 


C.  China’s  basic  ideas  regarding  legislation  to  protect 
intellectnal  property  rights  over  integrated  cirenits 

The  Chinese  government  has  made  unremitting  efforts 
to  promote  the  establishment  of  an  environment  for 
international  protection  of  ICs.  The  Chinese  government 
has  also  consistently  worked  to  perfect  the  intellectual 
property  rights  leg^  system  in  China  and  establish  a  legal 
system  to  protect  intellectual  property  rights  over  ICs. 
Since  China  signed  the  “Treaty  on  Intellectual  Property 


in  Respect  of  Integrated  Circuits”  of  the  World  Intellec¬ 
tual  Property  Rights  Orpnization  in  1989,  the  govern¬ 
ment  has  been  actively  involved  in  organizing  the  rele¬ 
vant  experts  and  scholars  to  study  legislation  in  China  to 
protect  ri^ts  over  semiconductor  integrated  circuit 
layout  designs.  The  goal  in  China’s  legislation  to  protect 
semiconductor  integrated  circuit  layout  designs  is  to 
protect  the  legitimate  rights  and  interests  of  creators  of 
IC  layout  designs  and  adapt  to  the  requirements  of 
reform  and  opening  up  to  create  an  excellent  external 
environment  for  promoting  S&T  progress  and  economic 
development  and  to  spur  development  of  the  IC 
industry.  When  drafting  legislation,  we  must  give  full 
consideration  to  China’s  national  conditions  as  a  devel¬ 
oping  country  and  respect  the  principles  of  international 
protection  for  intellectual  property  rights.  This  means  we 
must  protect  the  rights  and  interests  of  the  creators  of 
layout  designs  and  take  into  consideration  the  rights  and 
interests  of  the  public  and  relevant  users.  Only  in  this 
way  can  we  truly  promote  development  of  the  IC 
industry  and  technic^  progress. 

Article  4  of  the  World  Intellectual  Property  Rights 
Organization  “Treaty  on  Intellectual  Property  in 
Respect  of  Integrated  Circuits”  stipulates  that  “signato¬ 
ries  to  the  Treaty  have  the  freedom  to  use  special  laws 
regarding  layout  designs,  laws  regarding  copyrights  and 
patents  for  layout  designs,  applications  of  new  models, 
exterior  designs  for  industrial  products,  and  improper 
competition,  or  any  other  laws  or  combinations  of  these 
laws  to  implement  the  duties  in  these  regulations  for 
which  they  are  responsible”.  Thus,  adopting  special  legal 
protections  for  ICs  can  involve  the  formulation  of  rele¬ 
vant  provisions  based  on  the  characteristics  of  the 
objects  being  protected  themselves  to  prevent  a  lack  of 
coordination  with  the  principles  and  modes  of  patent 
laws,  copyright  laws,  and  other  existing  laws  with  IC 
layout  designs.  In  addition,  considering  the  fact  that 
more  than  10  countries  have  now  formulated  legislation 
to  protect  IC  layout  designs,  all  of  these  countries  have 
used  the  adoption  of  special  laws  in  their  legislation  to 
protect  layout  designs.  For  this  reason,  China  will  also 
adopt  special  legislation  to  protect  semiconductor  IC 
layout  designs. 

The  essential  conditions  of  layout  designs  to  receive  legal 
protection  should  be  based  on  truly  feasible  arrange¬ 
ments  in  accordance  with  the  characteristics  of  ICs  and 
use  the  principle  of  originality  in  the  “Copyright  Law”  as 
a  basis  for  adding  specific  requirements  regarding  the 
degree  of  creativity.  Concretely  speaking,  this  means  that 
protected  semiconductor  IC  layout  designs  must  be  the 
independent  creations  of  the  creators,  meaning  the  result 
of  their  own  intellectual  labor,  and  that  these  layout 
designs  are  not  common  or  conventional  designs  in  the 
IC  industry.  Compared  to  the  creativity  conditions  in 
the  Patent  Law,  non-common  or  non-conventional  here 
means  that  the  degree  of  creativity  is  much  lower.  This  is 
consistent  with  the  provisions  of  the  World  Property 
Ri^ts  Organization  and  the  relevant  countries  and 
regions  regarding  laws  to  protect  IC  intellectual  property 
rights. 
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In  the  area  of  modes  and  conditions,  protected  layout 
designs  should  at  least  satisfy  two  points: 

1.  The  layout  design  must  have  been  placed  into  com¬ 
mercial  application.  As  an  industrial  product,  ICs  can 
have  value  only  through  commercial  applications,  and 
the  result  of  commercial  application  is  to  solidify  the 
protected  layout  design  into  an  IC  chip.  This  is  different 
from  the  requirement  in  the  “Copyright  Law”.  Of 
course,  if  the  layout  design  is  a  graphic  work,  it  does  not 
have  to  be  plac^  into  commercial  application  according 
to  the  “Copyright  Law”,  but  it  can  only  receive  protec¬ 
tion  from  the  “Copyright  Law”.  This  shows  that  layout 
designs  have  the  characteristics  of  copyrighted  objects, 
but  that  even  more  important  is  that  ti^ey  have  the 
applicability  characteristics  of  industrial  property  rights 
objects. 

2.  Registration  procedures  must  be  followed  for  pro¬ 
tected  layout  designs.  This  is  a  prerequisite  for  IC  layout 
designs  to  be  given  protection.  Implementation  of  re^s- 
tration  procedures  can  ensure  that  the  layout  design 
being  protected  meets  certain  quality  requirements.  For 
this  category  of  protected  objects,  the  interested  parties 
are  required  to  handle  registration  procedures.  Many  of 
the  countries  and  regions  in  the  world  that  have  already 
promulgated  the  relevant  laws  have  this  requirement. 
The  registration  documents  can  serve  as  confrimation  of 
their  ri^ts  over  layout  designs  for  the  interest^  parties. 
At  the  time  of  registration,  the  interested  parties  are  not 
required  to  submit  relevant  samples  or  the  layout  designs 
themselves,  so  that  they  may  use  them  the  day  after  they 
are  certifiecL 

The  effect  and  scope  of  layout  design  special-use  rights 
are  a  central  issue  in  protection  of  semiconductor  1C 
layout  designs  and  people  with  rights  to  layout  designs 
and  those  who  use  semiconductor  ICs  and  layout  designs 
are  extremely  concerned  with  this.  They  usuaUy  feel  that 
the  holders  of  rights  over  layout  designs  should  have 
these  basic  rights: 

1.  Duplication  rights.  The  holders  of  rights  to  layout 
designs  have  the  right  to  duplicate  or  aUow  others  to 
duplicate  part  or  all  of  their  layout  designs.  When  third 
persons  duplicate  protected  layout  designs  without  per¬ 
mission,  whether  they  duplicate  them  in  part  or  in  their 
entirety,  this  is  illegal  behavior.  Establishing  an  indepen¬ 
dent  right  to  duplicate  layout  designs  in  the  “Semicon¬ 
ductor  Integrate  Circuit  Protection  Law”  serves  to 
adapt  to  the  trend  of  an  ever  more  detailed  specialized 
division  of  labor  in  the  1C  industry.  In  its  development 
to  date,  the  IC  industry  has  gradually  divided  into  the 
two  main  parts  of  design  and  manufacturing,  and  many 
1C  design  companies  hold  the  status  of  Iq^  persons. 
This  division  is  an  indication  of  the  maturation  of  1C 
industry  technology  and  is  beneficial  for  progress  and 
development  of  IC  technology.  Thus,  there  should  be 
detailed  affirmation  of  this  type  of  detailed  division  of 
labor  in  the  law.  To  fully  protect  the  rights  and  interests 
of  layout  design  creators,  there  must  be  a  special  provi¬ 
sion  regarding  this  duplication  right  for  layout  designs. 


At  the  same  time,  we  should  also  allow  the  practice  of 
reverse  engineering,  meaning  allowing  IC  research  and 
manufacturing  departments  to  use  dissection  of  the 
products  of  oAers  as  a  basis  for  studying  and  developing 
newer  and  better  products.  Practice  has  proven  that  ihis 
method  plays  an  extremely  important  role  in  promoting 
the  development  of  IC  technology  and  products.  If  we 
simply  restrict  it  to  this,  the  inevitable  result  will  be  to 
suppress  development  of  IC  technology.  To  balance  the 
relationship  of  the  rights  and  interests  of  creators  and 
users,  and  to  ensure  and  promote  progress  in  IC  tech¬ 
nology,  there  should  be  specific  limitations  on  the 
“know-how”  properties  of  duplication  ri^ts,  meaning 
that  duplication  of  the  protected  layout  designs  of  others 
purely  for  analysis  and  research  or  for  educational  objec¬ 
tives  should  not  be  viewed  as  encroachment.  Moreover, 
redesigned  and  original  layout  designs  resulting  from 
analysis  and  research  on  this  foundation  should  not  be 
viewed  as  encroachment. 

2.  Commercial  rights.  Persons  having  rights  over  layout 
designs  can  themselves  or  authorize  others  to  place  their 
protected  layout  designs  into  commercial  applications, 
and  persons  holding  rights  over  layout  designs  can 
prohibit  others  from  placing  protected  layout  designs 
into  commercial  applications  without  permission. 
Because  the  true  value  of  layout  designs  can  only  be 
achieved  via  commercial  applications,  if  the  layout 
designers  do  not  enjoy  this  rigjit  it  will  be  hard  to  provide 
full  protection  for  their  rights  and  interests. 

The  effect  of  rights  over  IC  layout  designs  should  be 
determined  by  their  position  in  the  intellectual  property 
ri^ts  legal  system,  and  their  effect  should  first  of  ^  be 
adapted  to  the  laws  that  provide  protection.  In  addition, 
they  should  also  be  adapted  to  other  laws  that  touch 
upon  the  protection  of  intellectual  property  rights  for 
ICs.  The  direct  objects  protected  by  laws  to  protect  IC 
layout  designs  are  the  layout  designs.  Because  the  layout 
designs  have  their  own  unique  characteristics,  their 
mode  of  protection  enters  certain  basic  principles  of 
intellectual  property  rights  laws,  for  example  the  prin¬ 
ciple  of  creativity.  This  makes  layout  designs  as  a  type  of 
technical  program  easier  to  protect.  The  basic  character¬ 
istic  of  the  law  in  being  able  to  balance  the  relationships 
among  the  various  primary  interests  in  society  is  fair¬ 
ness.  For  the  “Semiconductor  Integrated  Circuit  Layout 
Design  Protection  Law”,  on  the  one  hand,  it  should 
protect  the  interests  of  the  creators  of  layout  designs  and 
on  the  other  hand  it  should  take  into  consideration 
public  convenience  in  using  ICs,  A  situation  of  techno¬ 
logical  monopoly  cannot  be  created  in  order  to  protect 
the  rights  and  interests  of  persons  holding  rights  over 
semiconductor  IC  layout  designs. 

Moreover,  to  ensure  the  application  of  technical  achieve¬ 
ments  in  society  and  promote  technical  progress,  there 
should  be  time  limits  for  the  protection  of  semicon¬ 
ductor  IC  layout  design  rights.  Within  the  time  limit 
stipulated  in  the  law,  the  rights  of  the  persons  holding  the 
rights  and  the  income  they  receive  are  legally  protected. 
When  the  legally  stipulated  time  limit  has  concluded, 
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however,  this  technology  enters  the  publicly  owned 
realm  and  becomes  the  common  wealth  of  society. 
Determination  of  the  time  limits  for  protection  touches 
upon  factors  in  many  areas,  but  the  primary  one  among 
them  is  balancing  social  needs  with  the  interests  of 
creators.  The  history  of  IC  technology  development 
shows  that  the  speed  of  their  development  and  renewal  is 
extremely  fast.  For  this  reason,  aU  countries  and  regions 
of  the  world  when  protecting  layout  designs  have 
adopted  the  method  of  shorter  time  limits  for  protection 
compared  to  regular  intellectual  property  ri^ts  law. 
China  wiU  protect  IC  layout  designs  for  a  period  of  10 
years.  This  time  limit  basically  conforms  to  the  require¬ 
ments  of  protecting  semiconductor  IC  layout  designs. 

In  the  question  of  treatment  for  foreigners,  we  will  adopt 
the  principle  of  treatment  of  nationals  and  look  at  kn 
international  conventions  and  treaties  on  protecting 
intellectual  property  rights.  Most  of  them  adopt  the 
principle  of  treatment  of  nationals,  and  this  has  become 
the  accepted  practice  in  the  realm  of  intellectual  property 
ri^ts.  It  should  be  acknowledged  that  there  are  certainly 
differences  among  countries  in  the  degree  of  protection 
of  intellectual  property  rights.  The  level  of  protection  is 
high  in  the  developed  countries  and  lower  in  the  devel¬ 
oping  nations,  and  this  difference  is  determined  by  the 
national  conditions  in  each  country.  For  protection  of 
intellectual  property  rights,  it  should  be  stated  that  the 
protection  a  country  provides  for  its  own  nationals  is 
embodied  in  the  most  appropriate  degree  of  protection 
of  intellectual  property  rights  that  this  country  can 
provide  during  a  specific  period  of  time.  Thus,  it  cannot 
require  other  countries  to  provide  protection  greater 
than  the  treatment  it  gives  to  its  own  nationals. 

As  for  other  questions  related  to  protections  for  ICs,  the 
prerequisite  for  all  of  them  should  be  not  violating  the 
relevant  provisions  in  world  protection  of  intellectual 
property  rights  or  observing  the  accepted  international 
practices. 

Legal  protection  for  intellectual  property  rights  for  ICs  is 
an  emerging  legsd  discipline  and  the  development  of  IC 
technology  requires  Qiina  to  establish  and  perfect  a 
system  of  leg^  protections  for  intellectual  property 
ri^ts  for  ICs  as  quickly  as  possible.  Of  course,  industri^ 
levels  for  ICs  in  China  at  present  are  relatively  backward, 
so  we  should  take  our  actual  national  conditions  into 
consideration  when  drafting  legislation,  meaning  that  we 
must  protect  the  rights  and  interests  of  semiconductor  IC 
layout  design  creators  as  well  as  take  into  consideration 
whether  or  not  this  would  place  artificial  restrictions  on 
technical  progress.  This  requires  creating  an  excellent 
environment  for  importing  advanced  technology  from 
foreign  countries  and  attracting  investments  from  for- 
ei^  countries  while  at  the  same  time  being  concerned 
with  protecting  the  development  and  progress  of 
industry  for  our  nationality.  Protection  of  IC  intellectual 
property  rights  is  a  comprehensive  new  question  and 
le^slation  to  protect  IC  layout  designs  is  only  a  part  of 
this  question.  As  China's  intellectual  property  rights 


legal  system  is  established  and  perfected,  we  must  estab¬ 
lish  an  excellent  environment  for  the  development  of 
new  technology  to  encourage  progress  in  intellectually 
creative  labor  and  social  civilization. 

Progress  in  Protection  of  Intellectual  Property 
Rights 

92FE0434G  ZHONGGUO  KEXUE  BAO  [CHINESE 
SCIENCE  NEWS]  in  Chinese  3  Mar  92  p  2 

(Article  by  Yang  Hong  [2799  5725]:  “Protection  of 
Intellectual  Property  Rights  in  China  Progresses”] 

[Text]  China  has  recently  achieved  striking  results  in  the 
patent,  trademark  and  copyright  fields.  In  1991,  the 
cadres  on  the  patents  front  put  in  major  efforts  in 
response  to  the  stipulation  of  the  10-year  economic  and 
social  development  program  and  the  outline  Eighth 
5-Year  Plan  that  “the  profit  system  must  be  fully  brought 
into  play  and  intellectual  property  rights  must  be  pro¬ 
tected,”  and  broke  new  ground,  resulting  in  new  progress 
in  the  patent  field.  Last  year,  the  number  of  applications 
handled  by  the  Chinese  patent  office  passed  the  50,000 
mark  and  was  up  21  percent  from  the  previous  year. 
Since  the  patent  law  was  issued  on  1  April  1 985,  the  total 
number  of  patent  applications  to  China’s  patent  office 
has  reached  217,38^  Even  though  China’s  first  patent 
law  came  300  years  after  England’s  Monopoly  Act, 
which  was  the  beginning  of  modem  patent  law,  the 
absolute  number  of  quantity  of  patent  applications  in 
China  is  among  the  highest  in  the  world. 

In  addition,  the  utilization  of  patented  technology  has 
yielded  remarkable  economic  and  social  benefits.  Enter¬ 
prise  patent  activities  are  the  basis  of  patent  activities  as 
a  whole.  In  recent  years,  publicizing  and  popularization 
of  the  patent  law  and  the  drafting  and  implementation  of 
relevant  policies  have  promoted  the  development  of 
enterprise  patent  activities.  In  addition,  the  enterprises’ 
awareness  of  the  importance  of  patent  work  has  gradu¬ 
ally  increased  with  experience.  Now,  nearly  10,000 
enterprises  have  carried  out  the  “three  implementa¬ 
tions”  of  patent  leadership,  patent  organization,  and  the 
patent  system.  Enterprise  patent  applications  account 
for  more  than  half  of  all  job-related  domestic  patent 
applications.  In  particular,  in  the  last  1  or  2  years,  a 
system  for  utilization  of  patents  by  large  and  medium¬ 
sized  state-run  enterprises  has  promoted  enterprise 
development;  the  patented  technology  utilization  rate  in 
state-run  enterprises  is  significantly  higher  than  that  of 
enterprises  under  other  ownership  systems;  the  represen¬ 
tation  of  state-run  enterprises  in  patent  licensing  activity 
has  increased  greatly,  and  certain  large  and  medium-size 
state-run  enterprises  are  expending  large  sums  to  pur¬ 
chase  patented  technology  and  are  promoting  enterprise 
self-development. 

In  1991,  the  Chinese  patent  office  carried  out  1582 
requested  translations  and  searches,  up  10.5  percent 
from  the  previous  year,  along  with  1241  computerized 
searches,  25  percent  higher  than  in  the  previous  year. 
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Automation  in  patent  documentation  services  has  also 
made  new  progress,  and  the  number  of  computer  search 
terminals  has  increased  from  9  to  13. 

As  a  result  of  several  years’  experience,  China  has  had 
significant  achievements  in  the  patent  field,  but  the 
patent  law  is  not  perfect,  and  timely  revisions  will  be 
made  in  it.  This  is  a  major  document  in  the  development 
of  China’s  patent  system.  The  Chinese  patent  office  first 
established  a  patent  law  revision  team  as  early  as  1988. 
As  a  result  of  several  years’  thorou^  research  and 
discussion,  suggestions  regarding  revision  of  the  patent 
law  have  taken  shape  and  have  been  passed  by  the 
standing  committee  of  the  National  People’s  Congress.  A 
new  law  will  be  issued  on  1  January  1993. 

In  addition,  there  have  been  many  achievements  in  the 
trademark  field.  Protection  of  trademark  rights  is  the 
center  of  the  trademark  system.  The  development  of  a 
conunodity  economy  is  steadily  giving  rise  to  enterprise 
trademark  awareness.  Attaching  full  importance  to 
trademaiks  and  their  protection  has  already  become  a 
conscious  activity  in  many  enterprises.  Last  year,  the 
trademark  office  handled  a  total  of  67,601  trademark 
registration  applications,  up  10,289  or  18  percent  over 
1990.  By  the  end  of  1991,  the  effective  number  of 
registered  trade  marks  in  China  was  318,912,  including 
271,056  domestic  trademarks  and  47,856  foreign  trade¬ 
maiks.  The  rate  of  increase  indicates  that  the  numbers  of 
applications  and  registrations  are  at  a  historic  high. 

Trademarks  are  a  product  of  the  commodity  economy, 
and  as  the  commonly  economy  continues  to  develop  in 
China,  we  must  make  major  efforts  to  increase  enterprise 
commodity  awareness  as  rapidly  as  possible.  Industrial 
and  commercial  administration  and  management 
departments  throughout  the  country  have  made  use  of 
symposia,  expositions  and  other  methods  suited  to  local 
conditions  to  publicize  the  subject  widely  among  the 
enterprises  and  in  society,  and  have  achieved  excellent 
results.  China’s  woric  oh  revisioii  of  the  trademark  law  in 
order  to  adapt  to  the  new  situation  in  the  development  of 
the  commodity  economy  is  also  proceeding  smoothly.  A 
draft  of  a  revised  trademark  law  is  already  essentially 
complete. 

Last  year,  the  PRC  Copyright  Law  was  in  its  first  year  of 
implementation,  and  as  a  result  of  joint  efforts  by  the 
state  copyright  office,  the  copyright  administration  and 
management  organs  throughout  the  country,  other  rele¬ 
vant  departments  and  all  persons  concern^  with  the 
protection  of  copyright  in  China,  copyright  protection 
has  also  achieved  gratifying  results  and  the  development 
of  the  copyright  protection  system  in  China  has  been 
eneigetically  promoted. 

Exploring  Technology  Innovation  with  Chinese 
Chmcteristics 

92FE0434E  Beijing  KEJI RIBAO  [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  23  Mar  92  p  3 

[Article  by  Yang  Tingfang  [2799  1656  5364],  Huang 
Nianzeng  [7806  1819  2582],  and  Chen  Hongyu  [7115 
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1347  1946],  staff  members  of  KEJI  JINBU  YU  DUICE 
[S&T  PROGRESS  AND  POLICY]:  “Some  Thoughts  on 
Chinese-Style  Technology  Innovation”] 

[Text]  Since  it  was  brought  to  China,  the  theory  of 
technological  innovation  has  been  the  subject  of  increas¬ 
ingly  close  attention.  There  are  many  enterprises  that, 
while  not  thoroughly  understanding  the  content  of  the 
term  “technological  innovation,”  are  engaging  in  the 
actual  activities  of  guiding  and  organizing  enterprise 
technology  development,  importation  and  absorption, 
assimilation  and  innovation,  production  management, 
operations  and  scales,  and  post-sale  service;  whether 
consciously  or  unconsciously,  they  are  actually,  prac¬ 
ticing,  utilizing,  and  even  constructively  applying  the 
theory  of  technological  innovation. 

Even  though  people  distinguish  technological  innovation 
from  technological  modernization,  technological 
upgrading,  and  technological  invention,  they  still  regard 
as  somewhat  unfamiliar  such  theories  and  concepts  as 
product  innovation,  process  innovation,  management 
innovation,  organizational  innovation  and  system  inno¬ 
vation,  which  are  generally  implied  by  the  term  “tech¬ 
nological  innovation.”  The  theory  of  technological  inno¬ 
vation  originated  and  developed  in  the  west;  it  requires  a 
certain  process  of  absorption  and  assimilation  in  China 
and  must  itself  be  subjected  to  a  kind  of  Chinese-style 
“innovation.” 

Correctly  Understanding  ^Technological  Innovation” 

Technological  innovation  is  not  a  narrow  concept.  As 
viewed  by  Schumpeter,  “innovation  is  the  process  of 
continuously  renewing  the  economic  structure  from 
within,  i.e.,  of  continuously  breaking  down  the  old  and 
continuously  creating  new  structures.  It  includes  five 
specific  elements:  (1)  importing  new  products,  (2) 
importing  new  technologies,  i.e.,  new  production  tech¬ 
niques,  (3)  opening  up  new  markets,  (4)  controlling  new 
sources  of  supply  of  materials,  (5)  instituting  new  types 
of  enterprise  organization.”  This  “innovation  theory”  of 
Schumpeter’s  is  accepted  internationally  and  has 
become  the  theoretical  criterion  that  guides  technolog¬ 
ical  innovation.  From  this  point  of  view,  technological 
innovation  affects  practically  all  aspects  of  the  produc¬ 
tion  process  and  thus  is  also  expressed  in  all  steps  of 
economic  development,  rather  then  merely  being  a 
matter  of  science  and  technology  proper. 

In  order  to  participate  in  the  international  study  of 
technological  innovation,  many  people  in  this  country 
have  accepted  the  definition  that  “technological  innova¬ 
tion  is  an  integral  process,  extending  from  the  concep¬ 
tion  and  development  of  new  products  and  processes  to 
market  applications,  which  includes  the  origination, 
development  and  commoditization  of  new  concepts.” 

We  believe  that  innovation  activities  can  be  understood 
at  the  microscopic  level  as  the  development  of  new 
products  or  processes,  at  the  intermediate  level  as  the 
industrialization  of  hi^  technolo^  and  new  technology, 
and  at  the  macroscopic  level  as  industrial  activity.  But 
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the  theory  of  technological  innovation  is  in  reality  a 
theory  of  the  innovation  of  social  productive  forces.  T^is 
is  the  oidy  way  to  grasp  its  essence,  to  guide  technological 
innovation  activity,  and  to  clarify  the  misconception 
that  technological  innovation  is  merely  the  concern  of 
the  scientific  and  technological  departments. 

Marxism  holds  that  the  history  of  society  is  first  and 
foremost  the  history  of  the  development  of  productive 
forces  and  that  in  the  long  river  of  human  history,  there 
is  a  continual  replacement  of  old  productive  forces  by 
new  ones  and  a  continual  supersession  of  the  old  by  the 
new,  in  which  science  and  technology  always  play  a 
vwguard  role.  As  history  entered  the  20th  Century, 
science  and  technology  entered  the  age  of  electrical 
equipment  and  the  atom.  Today  we  have  progressed 
further,  to  the  age  of  electronics  and  the  information  age, 
and  in  the  course  of  this  rapid  change,  electronics 
technology  has  permeated  all  aspects  of  life,  biotechnol¬ 
ogy,  deep-sea  mining,  computer  technology  and  space 
teclmology  have  extended  and  expanded  man’s  limbs 
and  brain  to  an  astonishing  degree,  and  society’s  produc¬ 
tive  forces  have  reached  unprecedented  heights. 

As  a  result,  the  history  of  technological  innovation  is  in 
reality  the  history  of  continuous  innovation,  continuous 
progress,  and  continuous  rapid  advance  of  human  pro¬ 
ductive  forces.  Furthermore,  the  history  of  technological 
innovation  is  also  the  history  of  the  transformation  of 
production  relations  and  of  the  superstructure,  and  of 
the  advance  of  human  spiritual  culture.  If  iron  imple¬ 
ments  had  not  been  invented,  primitive  society  would 
not  have  collapsed  and  slave  society  would  not  have 
appeared;  if  it  were  not  for  the  steam  engine,  the  feudal 
monarchy  could  not  have  been  brought  down;  without 
mechanized  la^e-scale  industry,  the  production  rela¬ 
tions  of  capitalism  could  not  have  been  consolidated  and 
develoi^  and  the  material  conditions  for  the  socialist 
revolution  would  not  have  existed.  Similarly,  without 
Newtonian  classical  mechanics,  Maxwellian  electromag¬ 
netic  theory.  Euclidian  mathematics,  and  the  modem 
revolution  in  physics  represented  by  Einstein,  there 
would  not  have  been  modem  education  and  the  spiritual 
style  of  the  new  schools  and  civilization.  Without  these 
factors,  we  would  still  remain  benighted  in  barbarian 
darkness.  Once  we  recognize  that  science  and  technology 
are  the  primary  productive  force,  we  must  also  recognize 
that  technological  innovation  is  the  primary  driving 
fo^  of  historical  and  social  development.  Only  with 
this  realization  can  be  begin  to  discuss  Chinese-style 
technological  innovation. 


The  “One-Two-Three’’  Model  of  Chinese  Technological 
Innovation 

Whether  we  speak  in  terms  of  the  innovation  of  produc¬ 
tive  forces  or  use  the  general  terminology  of  technolog¬ 
ical  innovation,  we  believe  that  China’s  technological 
innovation  strategy  must  in  overaU  terms  follow  a  “one- 
two-three”  model. 


“One”  Refers  to  a  Single  Goal,  the  Unification  of 
Technology 

We  must  promote  the  intimate  integration  of  science  and 
technology  with  the  economy,  vigorously  utilize  science 
and  technology  as  the  primary  productive  force,  accel¬ 
erate  the  dissemination  and  application  of  scientific  and 
technological  achievements,  and  bring  about  their  com¬ 
moditization  and  industrialization. 

Comrade  Jiang  Zemin  has  stated  that  genuinely  shifting 
economic  constmetion  to  a  reliance  on  scientific  and 
technological  progress  and  raising  the  workers’  qualifi¬ 
cations  constitutes  a  further  deepening  of  the  shift  in 
focus  decided  at  the  Third  Session  of  the  Eleventh 
Central  Committee  and  will  advance  this  shift  to  a 
higher  stage.  In  today’s  world,  the  influence  of  science 
and  technology  has  already  penetrated  to  every  area  of 
social  life,  and  changes  are  taking  place  in  people’s 
modes  of  thinking,  acting  and  living.  The  concepts  of 
value  and  morality  are  also  being  attacked.  In  particular, 
in  the  international  competition  in  overall  national 
power,  the  key  is  the  competition  in  science  and  tech¬ 
nology,  and  whoever  falls  behind  in  science  and  tech¬ 
nology  will  be  beaten.  Consequently,  the  primary  matter 
in  the  change  of  orientation  of  economic  development  is 
the  thorough  utilization  of  the  immense  role  of  science 
and  technology  as  the  primary  productive  force,  relying 
on  scientific  and  technological  progress  to  raise  the 
quality  of  China’s  economic  growth  and  to  increase  our 
overall  national  strength. 

China’s  agriculture  has  not  yet  thoroughly  cast  off  the 
production  mode  of  the  natu^  economy,  and  per-capita 
grain  output  is  only  6.6  percent  that  of  the  United  States. 
We  must  feed  22  percent  of  the  world’s  population  with 
7  percent  of  the  world’s  arable  land,  and  simply  investing 
more  labor  in  the  extensive  development  model  offers  no 
solution.  In  industry,  most  enterprises  are  still  in  a 
high-labor-input,  low-output  state,  China’s  eneigy  con¬ 
sumption  per  $  1 0,000  of  output  is  6. 1  times  Japan’s  level 
and  2.3  times  the  US  level.  These  energy-consuming, 
resource-consuming,  extensive  approaches  to  expanded 
reproduction  will  no  longer  suffice.  According  to  the 
Douglas  equation,  which  is  used  throughout  the  world, 
the  contribution  that  technological  progress  makes  to 
economic  development  is  an  average  of  49  percent  in  the 
developed  countries  and  as  high  as  60-70  percent  in 
certain  countries;  in  the  developing  countries  it  is  an 
average  of  35  percent,  and  in  the  10  years  of  reform  and 
opening  to  the  outside  in  China  it  has  been  only  about  30 
percent.  Thus,  reliance  on  traditional  methods  of  devel¬ 
opment  will  not  enable  us  to  achieve  the  second  strategic 
objective  of  China’s  economic  development.  Economic 
development  must  change  its  path  and  must  rely  on 
scientific  and  technological  progress;  it  must  unify  sci¬ 
ence  and  the  economy  and  guarantee  the  implementa¬ 
tion  of  the  second-stage  strategic  coals. 

Under  the  guidance  of  this  major  policy  decision  by  the 
central  party  authorities,  during  the  1980’s  we  achieved 
more  than  200,000  major  scientific  and  technological 
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results;  those  that  won  state  awards  created  more  than 
280  billion  yuan  in  economic  benefits.  In  particular, 
since  1988,  when  governments  at  all  levels  closely  inte¬ 
grated  the  implementation  of  the  Spark  Plan,  used 
science  and  technology  to  invigorate  agriculture  and  to 
vitalize  markets,  and  relied  on  technology  to  vitalize 
industry,  there  has  been  progress  in  converting  high 
technology  to  commodities  and  to  industries.  More  than 
30  laige  and  medium-size  cities  that  had  advantages  in 
S&T  and  in  human  resources,  or  that  were  in  coastal 
areas  and  were  able  to  open  to  the  outside,  established 
high-technology  and  new-technology  industry  develop¬ 
ment  zones.  The  development  of  this  situation  unques¬ 
tionably  is  of  major  strategic  importance  for  China’s 
economic  growth  and  for  an  increase  in  our  national 
strength.  Just  as  the  shift  in  the  focus  of  effort  guaranteed 
the  implementation  of  the  first-stage  strategic  objective, 
the  un^cation  of  science  and  the  economy  will  certainly 
guarantee  the  victorious  implementation  of  the  second- 
stage  objectives  and  will  lay  a  solid  foundation  for  the 
implementation  of  the  thiristate  objectives. 

*Two”  Refers  to  the  Dual  Mechanism  of  Plan  Guidance 
and  Market  Guidance 

China  is  a  socialist  country,  and  implementing  the 
plaimed  commodity  economy  system  dictates  that  while 
increasing  the  government’s  capabilities  for  regulating 
science  and  technology,  so  that  science  and  technology 
will  promote  an  increase  in  economic  strength,  we  must 
organicaUy  integrate  the  advantages  of  the  plan  and  the 
market.  As  a  consequence,  the  operating  mechanism  of 
Chinese-style  scientific  and  technological  iimovation 
activities  should  be  dual  guidance  by  the  market  and  by 
state  S&T  policy.  The  state  plan  and  policy  guidance 
orient  activities  in  the  S&T  field  toward  economic 
development,  painstakingly  nurture  and  organize  S&T 
markets,  use  technology  supply  and  demand  to  fuse  S&T 
and  the  economy,  and  make  it  clear  that  under  the 
socialist  plarmed  commodity  economy,  technological 
results  are  also  commodities,  thus  establishing  a  com¬ 
pensated  transfer  mechanism  in  accordance  with  the  law 
of  value  and  the  contracting  method. 

Because  China’s  development  is  imperfect  and  market 
behavior  is  abnormal,  certain  commodities  that  are  in 
extremely  short  supply,  such  as  power  and  raw  materials, 
have  not  yet  escaped  from  the  operating  model  of  the 
scarcity  economy;  in  addition,  many  manufactured 
industrial  products  are  of  poor  quality  and  the  enter¬ 
prises  are  losing  large  amounts  of  money.  In  terms  of 
plan  management,  control  is  still  too  rigid,  and  direct 
quantitative  man^ement  has  penetrated  to  all  aspects  of 
enterprise  operations;  in  terms  of  taxation  the  policy  of 
*^hipping  the  faster  ox  and  protecting  the  slower” 
continues  to  be  practiced  as  before.  From  this  viewpoint, 
market  guidance  pursues  only  immediate  benefits,  and 
market  signals  are  distorted,  which  is  harmful  to  con¬ 
tinuing  technological  innovation;  the  practice  of  ^‘guar¬ 
anteeing  revenues  and  gua^teeing  livelihood”  in  the 
plan  and  an  excessively  rigid  quantitative  control  have 
also  strangled  enterprise  initiative,  so  that  people  have 


no  time  to  think  about  technological  innovation.  Thus, 
in  order  to  make  market  guidance  and  plan  ^idance 
produce  a  positive  effect,  we  must  quickly  institute 
major  reforms.  First,  we  must  nurture  a  full-fledged 
market  system  and  gradually  standardize  market  regula¬ 
tions  as  a  prelude  to  fair  competition,  so  that  the 
enterprises  vnXi  want  to  maintain  and  develop  manage¬ 
ment  and  technology;  on  the  other  hand,  the  plan  must 
be  used  to  correct  the  short-term  behavior  of  the  market. 
Thus,  plan  guidance  must  gradually  withdraw  from  the 
day-to-day  operations  of  enterprises  and  focus  on  S&T 
development  programs  for  long-term  benefits,  or,  in 
other  words,  the  plan  must  be  able  to  guarantee  a 
continuation  of  the  manpower,  material  and  financial 
resources  that  are  essenti^  to  major  technological  inno¬ 
vation  and  fully  utilize  the  advantages  of  centralized 
nationwide  planning  under  socialism.  At  the  same  time, 
the  state  must  make  benefits  the  core  concern,  draft 
science  and  technology  policies,  and  guide  technological 
innovation:  in  order  words,  the  state  should  specify  what 
should  be  developed,  what  should  be  limited,  and  what 
should  be  abandoned,  and  enterprise  activities  bringing 
about  scientific  and  technological  innovation  should  be 
subject  to  scientific  prescription. 

“Three”  Refers  to  the  Tripartite  System  of  Research, 
Production,  and  Marketing 

The  reform  of  the  S&T  system  is  a  component  of  China’s 
overall  reform  and  opening  to  the  outside  and  is  a  major 
project  that  complements  the  economic  reform  of  the 
economic  system.  Since  1985,  when  research  organiza¬ 
tions  enter^  the  economy  via  the  form  of  diversified 
operations,  the  situation  as  regards  the  integration  of 
science  and  technology  with  the  economy  has  been 
totally  transformed.  More  than  10,000  unifted  science- 
industry-trade  (or  science-agriculture-trade)  research 
and  production  groups  have  appeared.  Experience  shows 
that  the  unified  research,  production  and  marketing 
operations  of  these  industry  groups  have  promoted  the 
technological  modernization  of  traditional  industries 
and  have  become  the  point  of  growth  of  the  high- 
technology  and  new-technology  industries.  At  the  same 
time,  numerous  private  research  organizations  set  up  by 
scientific  and  technological  personnel  on  the  basis  of 
self-funding,  voluntary  association,  autonomous  opera¬ 
tion,  and  independent  profit-and-loss  management  have 
developed  rapidly.  These  enterprises  and  enterprise 
groups  are  an  effective  organizational  vehicle  for  tech¬ 
nological  innovation  activities,  and  they  have  already 
become  a  vigorous  force  promoting  the  dissemination  of 
technology,  the  readjustment  of  industry  structure, 
accelerated  conversion  of  technological  results  to  com¬ 
modities,  and  the  development  of  high  technology  and 
new  technology.  This  system  forcefully  demonstrates  the 
effect  of  development  and  operation  of  technological 
innovation  activities. 

The  Chinese-style  model  for  technological  innovation 
activities  or  production-force  innovation  activities  that 
we  have  sketched  out  already  has  many  successes  to 
prove  its  validity  and  is  steadily  being  improved.  If  we 
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proceed  in  terms  of  China’s  circumstances,  borrow  from 
western  theory  of  technological  innovation,  absorb  its 
essence,  and  develop  Chinese-style  innovation  of  pro¬ 
ductive  forces,  we  are  sure  to  be  able  to  promote  effec¬ 
tively  China’s  economic  development  and  social 
progress. 

Goai^dong’s  Strategy  of  Internationalizing 
High-Tech  Industries 

92FE0541A  Guangzhou  KEJI GUANLI  YANJIU 
[STUDIES  IN  SdT  MANAGEMENT]  in  Chinese 
No  2,  Mar-Apr  92  pp  30-35 

[Article  by  Wei  Xulin  [7614  4872  2651],  Qiu  Rongsheng 
[8002  2837  0524],  Cai  Qixiang  [5591  7871  4382],  Guo 
Xiquan  [6753  0823  3123],  and  Liang  Zhiyao  [2733  1807 
5069]:  ""Guangdong’s  Strategic  Choices  for  Internation¬ 
alizing  High-Tech  Industry*”] 

[Text] 

L  Export  Guidance  Strategy 

In  developing  its  economy,  Guangdong  has  adopted  an 
import  substitution  strategy  of  importing  advanc^  tech¬ 
nology  from  foreign  countries  and  then  digesting, 
absorbing,  and  improving  it  and  developing  domestic 
production  while  at  the  same  time  restricting  imports  of 
similar  products  that  can  be  produced  in  China.  This 
import  substitution  policy  has  played  a  positive  role  in 
accelerating  technical  uji^ding  of  traditional  industry 
in  Guangdong  and  spurring  development  of  its  nation^ 
economy  and  raising  of  its  technic^  levels.  However,  it 
is  hard  for  an  import  substitution  strategy  to  play  a 
relatively  major  role  in  the  development  of  high-tech 
industry.  The  experience  of  many  countries  and  regions 
shows  that  when  import  substitution  and  low  efficiency 
economic  mechanisms  within  a  country  are  integrated, 
the  result  is  often  that  people  do  not  think  about  pressing 
forward  under  protection  by  tariff  barriers,  which  results 
in  enterprise  products  having  poor  quality  and  high 
prices,  low  production  efficiency,  and  weak  competitive¬ 
ness.  Adopting  this  type  of  strategy  to  develop  high-tech 
industry  would  cause  high-tech  industry  in  Guangdong 
Province  to  crawl  along  permanently  behind  the  devel¬ 
oped  nations.  High-tech  industry  is  Imowledge-intensive 
and  capital-intensive  industry  and  is  characterized  by 
rapid  changes  and  short  profit  cycles.  Often,  when  a 
certain  imported  high  technology  is  still  at  the  stage  of 
samples  being  studied  for  a  shift  to  domestic  production 
or  of  products  having  just  entered  the  market  and  still 
not  having  opened  up  sales  avenues,  the  time  has  already 
passed.  Thus,  when  Guangdong  is  taking  the  path  of 
internationalization  to  develop  high-tech  industry,  it 
should  resolutely  implement  an  exi^rt  guidance  strategy 
of  importing  high-tech  from  foreign  countries  or  uti¬ 
lizing  hi^-tech  achievements  made  within  China  and 
use  the  international  maitet  as  a  guide  to  develop 
high-tech  products  and  compete  in  the  international 
high-tech  market.  This  can  enable  Guangdong  Prov¬ 
ince’s  high-tech  products  to  enter  the  international 


market  directly,  compel  enterprises  to  carry  out  produc¬ 
tion  and  management  activities  in  accordance  with 
international  quality  standards  and  accepted  manage¬ 
ment  practices,  and  enable  the  development  of  high-tech 
industry  in  Guangdong  Province  to  have  an  even  higher 
starting  point.  This  would  spur  rapid  improvement  of 
product  quality  in  high-tech  enterprises  and  improve 
administration  and  management  to  adapt  to  the  high 
standards  and  strict  requirements  of  international 
market  competition. 

n.  Multinational  Management  Strategy 

Because  the  strategic  development  space  of  high-tech 
industry  is  the  international  market,  during  the  process 
of  gradually  expanding  their  management  activities, 
high-tech  enterprises  should  establish  strategic  outpost 
base  areas  in  foreign  countries  according  to  conditions 
and  in  a  planned  manner,  encourage  large  enterprises 
and  enterprise  groups  that  have  the  proper  conditions  to 
invest  in  high-tech  companies  in  foreign  countries  and 
even  purchase  high-tech  enterprises  in  foreign  countries, 
use  them  to  import  foreign  capital  and  foreign  tech¬ 
nology  into  Guangdong  Province,  and  utilize  sales  chan¬ 
nels  of  companies  in  foreign  countries  to  develop  in  the 
direction  of  multinational  companies  and  international 
commercial  organizations  and  gradually  take  the  route 
of  multinational  administration.  This  would  enable 
Guangdong’s  high-tech  enterprises  to  gain  direct  deci¬ 
sion-making  rights  over  opening  up  markets  and  devel¬ 
oping  toward  the  outside  world.  It  would  help  in  circum¬ 
venting  trade  barriers  in  importing  countries,  reduce 
production  costs,  and  increase  our  competitive  capabil¬ 
ities.  It  would  also  aid  in  collecting  market  information 
and  feedback  information  and  in  improving  products  to 
make  them  better  adapted  to  market  avenues. 

In  the  long  term,  to  make  Guangdong’s  high-tech 
industry  truly  move  toward  the  world  and  gain  a  favor¬ 
able  status  in  the  new  international  division  of  labor,  we 
must  establish  our  own  multinational  companies  and 
implement  multinational  administration.  Thus,  all  of 
our  large  and  medium-sized  enterprises  and  enterprise 
^oups  whose  high-tech  products  are  definitely  compet¬ 
itive  in  the  international  market  should  gradually  estab¬ 
lish  their  own  administrative  organizations  in  foreign 
countries.  They  can  begin  by  establishing  sales  and 
service  organizations  in  foreign  countries  and  go  on  to 
establish  assembly  workshops  or  branch  plants  in  foreign 
countries,  and  then  establish  production  base  areas  in 
foreigii  countries.  They  can  use  various  types  of  invest¬ 
ment  in  foreign  countries  to  develop  their  own  sub¬ 
company  systems.  For  this  reason,  local  governments 
shoidd  adopt  support  measures  to  make  those  key  large 
and  medium-sized  enterprises  and  enterprise  groups  that 
produce  high-tech  products  gradually  develop  into  inter¬ 
national  enterprises  having  a  substantial  scale.  Besides 
making  investments  outside  of  China  to  open  up  the 
international  market,  they  should  also  make  direct  use  of 
the  capital,  technolo^,  and  management  knowledge  of 
the  countries  and  regions  where  they  are  located,  jointly 
manage  local  enterprises  or  institutions,  and  market 
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enterprise  products  locally.  In  the  34  joint  investment 
production  enterprises  established  in  the  United  States 
and  the  Hong  Kong  region  by  the  Shenzhen  Special 
Economic  Zone  I>evelopment  Company,  for  example, 
all  of  the  capital  was  raised  from  local  ba^  and  they  did 
not  use  a  single  cent  of  foreign  exchange  from  within 
China.  This  provides  valuable  experience  for  Guang¬ 
dong  Province  to  use  intemation^  capital  directly  to 
develop  multinational  administration. 

m.  Joint  Competition  Strategy 

Facing  the  new  situation  in  the  international  market  that 
appeared  in  the  1990"s  of  even  greater  monopoly  and 
more  intense  competition,  it  will  be  very  difficidt  for 
Guangdong^s  high-tech  industry  to  engage  in  rival^  in 
the  international  market  by  relying  on  a  single  medium¬ 
sized  or  small  enterprise  to  go  out  and  compete.  Thus,  we 
must  take  the  route  of  joint  competition.  Joint  competi¬ 
tion  can  to  a  certain  degree  transform  the  inferior 
position  of  weakness  of  Guangdong's  enterprises  to  form 
local  relative  advantages.  This  is  particularly  true  of  the 
need  for  integration  with  enterprises  that  sell  similar 
products  in  foreign  markets  to  attain  the  goal  of  jointly 
cornering  maricets.  The  form  of  the  joint  competition 
can  involve  integration  of  certain  enterprises  that 
manage  similar  types  of  products  or  related  products,  or 
it  can  involve  cooperation  between  high-tech  companies 
in  the  interior  of  China  or  in  foreign  countries  to 
establish  export-oriented  enterprise  groups  whose  pri¬ 
mary  objective  is  the  development  of  high-tech  products 
and  establish  multinational  management  service  org^- 
zations  in  foreign  countries.  The  experience  in  China 
and  foreign  countries  shows  that  establishing  export- 
oriented  enterprise  groups  is  an  important  way  to  spur 
the  development  of  high-tech  industry  and  progress  in  its 
internationalization.  Japan's  high-tech  industry  has 
developed  very  quickly,  and  one  of  the  key  factors 
behind  this  rather  strong  international  competitiveness 
is  the  existence  of  large  numbers  of  export-oriented 
enterprise  group  systems  like  Mitsubishi,  Mitsui,  Sumi¬ 
tomo,  and  so  on.  These  enterprise  group  systems  stretch 
across  many  different  industrial  sectors  and  enable 
enterprises  in  the  group  to  share  information,  provide 
mutual  support,  and  reduce  the  risk  for  R&D.  Moreover, 
because  most  of  the  top-notch  S&T  personnel  in  Japan 
are  concentrated  in  the  enterprise  groups,  the  high-tech 
products  of  these  enterprise  ^ups  are  highly  competi¬ 
tive  in  both  the  domestic  and  international  markets.  The 
enterprise  groups  have  become  the  main  force  in  Japan's 
development  of  high-tech  industry  and  participation  in 
international  competition.  During  the  past  several  years, 
Guangdong  Province  has  also  established  several  export- 
oriented  enterprise  groups  whose  objective  is  the  devel¬ 
opment  of  hig^-tech  prc^ucts.  An  example  is  the  Shen¬ 
zhen  Saige  Group,  which  has  made  prominent 
contributions  to  optimizing  product  mixes,  opening  up 
international  markets,  and  exploring  multinationd 
administration.  For  this  reason,  we  should  actively 
encoun^e  la^e  traditional  enteiprises  in  Guangdong 
Province  to  invest  in  high-tech  industry  and  develop 


high-tech  products,  gradually  form  high-tech  enterprises, 
and  use  these  enterprises  as  the  backbone  force  to 
continue  gradually  establishing  high-tech  export- 
oriented  enterprise  groups  in  a  continuing  sequence.  At 
the  same  time,  we  must  create  the  conditions  to  enable 
enterprise  groups  to  play  their  role  fully.  Toward  the 
outside,  for  example,  we  can  give  export-oriented  high- 
tech  enterprise  groups  direct  import  management  ri^ts 
and  allow  them  to  join  together  with  export  enterprises 
that  have  related  products  to  form  relatively  strong 
group  competition  abilities.  Toward  the  inside,  expand 
the  investment  rights  and  joint  venture  rights  of  key 
enterprises  and  encourage  scientific  research  organiza¬ 
tions  to  enter  enterprise  groups  to  improve  the  technical 
innovation  capabilities  of  enterprise  groups.  In  enter¬ 
prise  integration  and  cooperation  and  in  expanded  com¬ 
petition  in  foreign  markets,  ^dually  move  into  foreign 
countries  and  establish  points  and  run  plants,  and 
develop  in  the  direction  of  huge  multinational  enter¬ 
prises  to  increase  bur  competitiveness  in  international 
markets. 

IV.  High-Level  Import  Strategy 

Imports  of  technology,  equipment,  capital,  and  skilled 
personnel  are  important  aspects  of  internationalizing 
high-tech  industry.  In  particular,  technology  imports  are 
a  way  for  countries  and  regions  to  save  scientific  research 
and  trial  manufacture  investments  and  time  and  pro¬ 
mote  S&T  progress  and  economic  development  as 
quickly  as  possible.  However,  low-level  redundant 
imports  not  only  create  waste  but  also  lead  to  our 
remaining  forever  behind  others.  Thus,  regarding  the 
development  of  high-tech  industry  in  Guangdong  Prov¬ 
ince,  we  must  adhere  to  a  high-level  import  strategy  and 
use  products  that  will  sell  well  during  the  1990’s  and 
even  into  the  next  century  and  S&T  development  in 
Guangdong  Province  during  the  1990’s,  especially  hi^- 
S&T  development,  as  a  strategic  focus  for  importing 
modem  teclmology,  equipment,  capital,  and  skilled  per¬ 
sonnel.  Forecasts  by  the  relevant  departments  indicate 
that  major  breakthroughs  will  be  made  in  microelec¬ 
tronic  technology,  new  materials  technology,  biotechnol¬ 
ogy,  and  other  high  technologies  during  the  1990’s  and 
that  through  further  application  and  commercialization, 
they  wiU  gradually  form  a  powerful  industrial  force  that 
will  comer  the  world  market  over  a  large  area.  Forecasts 
by  the  relevant  companies  in  the  United  States  indicate 
that  in  the  21st  Century  the  electronic  communications 
industry,  data  communications  system  industry,  con¬ 
sumer  electronics  products,  high-level  materials,  and 
automation  systems  will  be  the  five  star  industries. 
Guangdong  Province’s  S&T  development  strategy  for 
the  1990’s  will  be  focused  on  large  agricultural  tech¬ 
nology,  resource  development  and  utilization  tech¬ 
nology,  electronic  information  technolo^,  bioengineer¬ 
ing,  new  materials,  refined  chemical  industry, 
electromechanical  integration,  new  enei^  resource  tech¬ 
nology,  high-tech  in  the  light  and  textile  industries,  key 
technologies  for  social  development,  and  other  S&T 
realms.  For  these  key  technological  realms,  we  must  set 
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our  sights  on  the  newest  technical  achievements  in  these 
fields  that  appear  in  developed  countries,  break  through 
technology  barriers,  and  selectively  import  strategic 
items  that  have  major  applications  prospects  fbr 
industry.  When  we  are  considering  using  imports  to 
develop  high-tech  industry  in  Guangdong  and  read¬ 
justing  our  industrial  structure,  we  must  consider 
whether  or  not  the  imported  items  are  coordinated  and 
consistent  with  our  technical  levels  and  Guangdong 
Province’s  S&T  development  strategy.  We  must  do  qual¬ 
itative  and  quantitative  research  on  strategic  items, 
integrate  with  plans,  and  have  focused  development. 
Only  high-level  S&T  levels  and  industrial  forces  can 
enter  the  realm  of  multinational  administration  and 
participate  in  international  competition. 


V.  High-Le?el  Development  Strategy 

Although  technology  imports  are  one  way  to  raise  our 
starting  points  in  R&D  and  production  manufacturing, 
they  are  to  an  even  greater  extent  a  source  and  channel 
for  digesting,  absorbing,  and  innovating.  They  cannot  be 
considered  the  sole  route  to  developing  high-tech 
industry  and  we  cannot  think  about  “buying  a  high-tech 
industry”.  Economic  competition  in  the  modem  world  is 
in  essence  competition  of  science  and  technology,  and 
the  focal  point  of  S&T  competition  is  on  competition  in 
realms  of  secret  technology  that  have  not  been  made 
public.  High  technology,  which  is  a  reflection  of  the 
newest  S&T  achievements  of  the  modem  age,  is  the 
general  name  used  for  this  type  of  secret  technology  and 
it  cannot  be  bought  in  international  markets.  Thus,  the 
guiding  ideolo^  for  technology  imports  to  develop 
Guangdong’s  high-tech  industry  should  be  based  on 
development  within  China  and  using  imports  of  key 
technologies  along  with  digesting,  absorbing,  and  inno¬ 
vating  to  gradually  form  our  own  high-tech  patents  and 
^dually  develop  and  establish  our  own  high-tech 
industry.  Importing  and  developing  are  two  aspects  of 
synchronized  development  of  high-tech  industry.  About 
one-third  of  new  investments  in  Japan  are  used  to 
develop  new  products.  Given  Guangdong’s  shortage  of 
capital,  technology,  and  development  conditions,  how¬ 
ever,  there  is  an  even  greater  need  for  concern  about 
rational  directions  for  investment  of  capital  and  tech- 
nolo^  to  concentrate  forces  for  R&D  on  strategic  items 
for  high-tech  industry.  Use  importing  from  abroad  and 
cooperation  with  units  in  the  interior,  integrate  imports 
with  development,  and  other  patterns  to  absorb  capital 
and  technology  from  within  China  and  from  foreign 
countries  and  concentrate  them  to  develop  Guangdong’s 
“Torch  Plan”  projects.  In  product  research,  we  should 
pay  attention  to  trends  in  consumer  demand  in  the 
international  market  and  forecast  development  trends, 
focus  on  light  industry,  quick  profit,  short  schedule,  and 
limited  supply  products,  and  focus  on  time-saving, 
labor-saving,  energy-conserving,  high  efficiency,  and 
convenient  products,  and  on  pnxluct  sanitation,  ^ety, 
and  performance  standards.  We  should  also  be  con¬ 
cerned  with  materials,  costs,  and  resource  conservation 


in  product  development  and  the  question  of  environ¬ 
mental  protection.  Forecasts  indicate  that  there  are 
broad  market  prosj^ts  for  non-stop  electronic  com¬ 
puters,  voice  recognition  answering  systems,  plant  data 
collection  systems,  electronic  computer  variable  resis¬ 
tors,  data  collection  control  and  monitoring  devices,  and 
other  types  of  products.  When  developing  similar  prod¬ 
ucts,  we  must  give  comprehensive  consideration  to 
whether  or  not  they  benefit  strategic  shifts  and  market 
responses  in  industry. 

VI.  High-Speed  Shift  Strategy 

Althou^  foreign  trade  and  exports  have  developed 
quickly  in  Guangdong  Province  during  the  past  several 
years,  a  look  at  the  commodity  mix  shows  that  the 
proportion  of  elementary  products  is  still  very  laige 
and  that  most  industrial  finished  products  are  also 
popular  goods  of  dependable  quality,  while  the  propor¬ 
tion  of  high  and  new-tech  prc^ucts  is  still  very  small. 
Because  the  technical  makeup  of  exjwrt  commodities 
is  relatively  low,  exports  to  earn  foreign  exchange  still 
rely  on  scale  benefits,  which  has  greatly  affected  levels 
of  enterprise  foreign  exchange  earnings  from  exports. 
For  this  reason,  we  first  of  all  must  change  the  indus¬ 
trial  model  of  enterprises  (from  a  labor-intensive 
model  to  a  technology-intensive  model)  to  promote 
progress  in  readjustment  of  the  export  product  mix, 
and  we  should  give  consideration  to  strategic  shifts  in 
industry.  Our  strategic  shifts  should  include  at  least 
these  aspects:  One  is  rapid  conversion  of  imported  and 
develop^  technical  achievements  into  forces  of  pro¬ 
duction.  The  second  is  rapid  conversion  of  forces  of 
production  into  commodities  and  their  immediate 
placement  into  the  market.  A  third  is  to  shift  aban¬ 
doned  industries  or  labor-intensive  industries  into  the 
interior  of  China  or  into  low-level  substandard  enter¬ 
prises  in  continually  pursuing  rationalization  of  our 
industrial  deployment.  The  Zhujiang  Delta,  special 
economic  zones,  and  open  cities  along  the  coast  should 
use  high  technology  and  high  added-value  products 
and  use  large  amounts  of  electromechanically  inte¬ 
grated  products  with  a  high  degree  of  a  shift  to 
domestic  production  to  transform  our  irrational  export 
product  mix.  The  focus  during  the  1990’s  is  on  devel¬ 
oping  exports  of  several  electronic  information  prod¬ 
ucts,  light  and  textile  industry  high-tech  products, 
electromechanically  integrated  products,  refined 
chemical  industry  products,  and  biotechnology  prod¬ 
ucts,  and  using  comparative  benefits  from  interna¬ 
tional  market  trends  and  strategic  management  pat¬ 
terns  to  spur  the  development  of  high-tech  industry  in 
Guangdong  Province. 

VU.  High  Intelligence  Investment  Direction  Strategy 

The  world’s  new  technological  revolution  has  now  per¬ 
meated  many  realms.  The  rapid  development  of  high- 
tech  industry  has  upgraded  traditional  industry,  the 
degree  of  production  automation  has  becoming  increas¬ 
ingly  higher,  and  there  have  been  corresponding  changes 
in  the  industrial  structure  and  labor  force  structure  that 
have  resulted  in  an  obvious  increase  in  the  demand  by 
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production  for  mental  labor  and  understanding  new 
production  skills  on  the  part  of  laborers.  Thus,  to  adapt 
to  the  changes  and  requirements  of  the  future  industrial 
structure  and  intelligence  structure,  we  must  be  con¬ 
cerned  with  the  high  intelligence  investment  direction  of 
skilled  personnel.  Examples  include  digital  technology 
personnel,  laser  technology  personnel,  database  manage¬ 
ment  personnel,  bioengineering  technology  personnel, 
and  many  others  that  are  utilized  in  great  numbers  in 
emeiiging  industries.  Estimates  by  the  United  States 
Electronics  Industry  Association  indicate  that  by  the 
year  1995,  there  will  be  a  97  percent  increase  in  demand 
for  computer  service  personnel  compared  to  now,  and  10 
years  from  now  the  world  will  ne^  1.5  million  robot 
engineering  specialists.  To  achieve  Guangdong  Prov¬ 
ince’s  strategic  objectives  of  changing  industrial  models 
and  multinational  administration  of  high  technology,  we 
must  rapidly  carry  out  high  intelligence  training  of 
high-level  management  personnel,  technical  persoimel, 
foreign  trade  management  personnel,  and  even  high-tech 
industry  workers  to  use  multi-level,  multi-function, 
highly-integrated,  and  highly-adaptable  modem  per¬ 
sonnel  groups  to  go  and  win  in  new  development. 

Vm.  Multielement  Market  Strategy 

Internationalization  of  high-tech  industry  means  making 
the  world  market  as  a  whole  the  stage  for  administrative 
activity  and  the  strategic  development  space  for  enter¬ 
prises.  Although  the  overall  principle  for  Ae  deployment 
of  Guangdong’s  export  market  is  to  *^have  a  global 
orientation,  consolidate  Hong  Kong,  open  up  eastern 
Jiangsu,  and  march  toward  Europe  and  the  United 
States”,  because  of  different  development  levels  and 
differences  in  demand  in  each  country  in  the  world,  we 
must  do  our  opening  up  according  to  different  condi¬ 
tions  in  the  markets  of  different  countries. 

The  developed  countries  are  the  primary  trade  markets 
for  high  technology  and  its  products.  Statistics  show  that 
the  developed  countries,  which  have  only  20  percent  of 
the  world’s  population,  have  concentrated  more  than  80 
percent  of  the  wodd’s  wealth  and  more  than  95  percent 
of  its  S&T  forces.  The  developed  countnes  are  the 
primary  exporting  nations  for  hi^-tech  products  as  well 
as  the  primary  importing  nations  for  high-tech  products. 
Their  export  volume  accounts  for  more  than  70  percent 
of  the  total  volume  of  exports  from  the  capitalist  coun¬ 
tries,  while  their  import  volume  accounts  for  about  50 
percent  of  the  total  volume  of  imports  in  the  capitalist 
countries.  For  this  reason,  the  developed  countries  are 
the  primary  markets  that  we  should  work  on  opening  up. 
Exporting  high  technology  and  its  products  to  the  devel¬ 
oped  countries  will  help  improve  China’s  status  in  for¬ 
eign  trade  and  make  China  more  competitive  in  inter¬ 
national  maricets.  At  the  same  time,  we  can  use  the  high 
technology  that  China  has  developed  to  replace  tech¬ 
nology  whose  export  the  developed  nations  have 
restricted.  Because  of  the  relatively  high  technical  per¬ 
formance  and  quality  requirements  for  products  in  the 
developed  countries,  and  because  the  developed  coun¬ 
tries  are  the  markets  that  emerging  industrial  nations 


must  compete  for,  the  competition  is  rather  intense  and 
it  will  rather  difficult  for  Guangdong’s  high-tech  prod¬ 
ucts  to  move  into  this  market.  Looking  at  the  current 
distribution  of  sales  markets  in  foreign  countries  for 
Guangdong  Province’s  high  technology  and  its  products, 
the  market  in  the  developed  countries  only  accounts  for 
27  percent  of  Guangdong’s  total  sales  of  product  vari¬ 
eties  in  foreign  countries.  For  this  reason,  Guangdong 
Province’s  hi^-tech  products  must  still  strive  to  open  up 
this  market. 

While  the  emerging  industrial  nations  and  regions,  refer¬ 
ring  to  the  “four  small  dragons  of  Asia”  [Hong  Kong, 
Taiwan,  South  Korea,  and  Singapore],  do  not  have  the 
economic  technology  and  market  capacity  of  the  devel¬ 
oped  countries,  they  are  advanced  compared  to  the 
developing  nations  and  they  are  close  geographically  to 
Guangdong  Province.  They  are  the  primary  export  trade 
markets  for  Guangdong’s  high-tech  products  at  the 
present  time  (in  1989,  for  example,  they  accounted  for 
41.7  percent  of  Guangdong  Province’s  total  export  sales 
of  high-tech  product  varieties).  For  this  reason,  we 
should  continue  to  develop  and  consolidate  this  market. 

The  developing  countries  have  vast  territories  and  laige 
populations,  but  relative  shortages  of  materials  and  weak 
industrial  and  commercial  foundations.  Thus,  they  are 
not  at  the  present  time  the  primary  market  for  high-tech 
and  high-tech  products  but  are  instead  the  primal 
market  for  technology  and  its  products  to  be  used  in 
industrialization.  Because  overall  levels  of  high  tech¬ 
nology  and  its  products  in  Guangdong  Province  at  the 
present  time  are  not  high  compared  to  the  developed 
nations  and  our  prices  are  comparatively  cheap,  they  are 
more  appropriate  for  developing  countries.  The  nations 
of  Southeast  Asia  in  particular  have  considerable  interest 
in  high-tech  products  from  Guangdong  Province.  In 
1989,  for  example,  Guangdong’s  sales  of  high-tech  prod¬ 
ucts  to  developing  countries  accounted  for  28.2  percent 
of  Guangdong’s  total  export  trade  volume  of  high-tech 
product  varieties  during  that  year,  and  sales  to  the 
countries  of  Southeast  Asia  accounted  for  18.4  percent  of 
this.  Thus,  at  the  present  time  the  developing  countries 
and  in  particular  the  nations  of  Southeast  Asia  are  one  of 
the  primary  markets  for  Guangdong  Province’s  high- 
tech  products  as  well  as  a  market  that  we  should  continue 
to  open  up  and  consolidate  for  Guangdong’s  high-tech 
and  its  products. 


DL  Multimode  Marketing  Strategy 

Based  on  different  conditions  in  the  world  market, 
Guangdong  can  choose  among  the  following  strategic 
modes  to  internationalize  the  marketing  of  its  high-  tech 
industry. 

1.  “Design  in  foreign  countries — processing  in  China — 
international  markets”.  The  developed  countries  have 
powerful  technical  innovation  capabilities  but  pro¬ 
cessing  costs  are  high.  Although  the  designs  for  many 
products  are  very  advanced,  their  high  prices  have 
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weakened  their  competitiveness  in  international  mar¬ 
kets.  If  we  integrate  advanced  designs  from  foreign 
countries  with  the  low  cost  of  technical  processing  in 
Guangdong,  the  products  would  be  more  competitive  in 
international  markets  and  both  sides  would  profit.  The 
main  products  that  can  adopt  this  arrangement  are 
electronic  instruments,  communications  equipment, 
electronic  computers  and  software,  and  so  on. 

2.  ‘‘Loose  parts  from  foreign  countries — assembly  in 
China — ^intemational  markets”.  Several  countries  in  the 
European  Community  have  stipulated  that  there  can  be 
tax  reactions  and  exemptions  for  fully  assembled  units 
imported  from  China,  and  the  prices  for  full  units 
imported  from  China  are  also  inexpensive.  China  can 
take  advantage  of  its  low  processing  costs,  import  parts 
and  components  from  Japan  and  the  United  States, 
process  and  assemble  them  into  complete  units  within 
China,  and  sell  them  in  the  Western  European  market. 
This  would  mean  that  we  would  import  raw  materials 
from  locations  with  the  cheapest  prices,  process  them  at 
locations  with  the  cheapest  labor  costs,  and  then  sell 
them  in  markets  where  selling  prices  are  higher.  The 
main  products  appropriate  for  this  type  of  arrangement 
are  computers,  sound  recording  equipment,  office  auto¬ 
mation  equipment,  communications  systems,  and  so  on. 

3.  “Chinese  technol^  plus  foreign  capital  and  equip¬ 
ment — ^production  in  China  or  foreign  countries — 
international  markets”.  Because  Guangdong  Province 
has  the  advantages  of  being  located  on  the  coast,  adja¬ 
cent  to  Hong  Kong  and  Macao,  and  having  the  interior 
of  China  at  its  back,  we  can  use  importing  from  abroad 
and  cooperation  with  units  in  the  interior,  take  advan¬ 
tage  of  ^e  S&T  achievements  and  skilled  personnel  in 
the  interior  of  China,  integrate  with  capital  and  equip¬ 
ment  in  forei^  countries,  make  joint  investments  and 
cooperate  in  developing  high-tech  products,  and  use 
marketing  channels  of  foreign  businesses  to  put  our 
products  into  international  markets. 

4.  “Integrated  design  and  development,  cooperative  pro¬ 
duction”.  To  open  up  high-tech  markets,  many  plants 
and  businesses  in  foreign  countries  are  quite  willing  to 
use  the  products  of  their  country  in  conjunction  with 
special  market  designs  and  technologies  to  open  up  sales 
avenues.  Guangdong  Province  can  use  its  own  unique 
customs  and  aesthetic  concepts  to  attract  the  interest  of 
plants  and  businesses  in  foreign  countries  for  joint 
investment  and  cooperation.  This  would  also  help  us 
obtain  advanced  equipment  and  technology,  and  would 
allow  us  to  use  the  sales  networks  of  foreign  businesses  to 
open  up  product  sales  avenues. 

5.  “Use  imports  to  develop  exports,  integrate  imports 
and  exports”.  Concretely  spea^g,  two  arrangements 
can  be  adopted.  One  is  to  import  key  equipment  from 
foreign  countries,  assemble  it  in  China,  and  then  sell 
complete  sets  of  equipment  to  nations  of  the  Third 
World.  The  other  arrangement  is  to  import  technology 
from  foreign  countries,  combine  it  with  China^s  unique 
resources,  sell  the  products  in  international  markets,  and 


use  technology  from  foreign  countries  to  promote  the 
export  of  China’s  high-tech  products. 

6.  Implement  systematic  supplies.  Given  the  high  degree 
of  technology  intensity  of  high-tech  products,  they  can 
operate  only  with  a  complete  and  unified  control  system 
to  carry  out  automatic  management.  Moreover,  users 
also  want  to  use  parts  and  components  made  by  different 
plants  and  businesses  to  assemble  complete  sets  of  equip¬ 
ment  and  to  purchase  them  wholesale  from  a  single  plant 
or  business.  Systematic  supplies  require  that  customers 
be  supplied  with  complete  sets  of  equipment  and  that 
they  assume  responsibility  for  all  guarantees  of  product 
qu^ity  (including  the  quality  of  products  produced  by 
the  assembled  equipment),  and  they  require  the  provi¬ 
sion  of  a  series  of  decision-making  programs.  This  type 
of  arrangement  is  best  suited  to  laige  enterprise  groups 
that  have  a  rather  good  foundation  for  developing  and 
producing  high-tech  products. 

7.  Establish  scientific  research  centers  and  engineering 
and  technology  consulting  centers  in  foreign  countries. 
To  expand  sales  of  high-tech  products,  enterprises  in 
Guangdong  that  have  the  proper  conditions  can  establish 
scientific  research  centers  and  consulting  centers  in 
foreign  countries.  Buyers  can  send  their  own  experts  to 
work  in  these  centers  and  the  buyers’  experts  can  assume 
independent  responsibility  for  development  work  and 
then  turn  over  the  achievements  they  study  to  Chinese 
enterprises  for  production.  This  unique  type  of  mar¬ 
keting  arrangement  can  satisfy  the  requirements  of 
buyers  to  the  greatest  possible  extent  and  greatly  reduce 
development  schedules.  Product  prices  can  also  float  up 
or  down  according  to  the  degree  to  which  customers 
participate  in  development.  Adoption  of  this  method 
can  enable  enterprises  in  Guangdong  Province  to  gain  an 
even  greater  understanding  of  the  newest  trends  in 
foreign  markets,  make  immediate  readjustments  in  pro¬ 
duction,  and  use  cooperation  with  enterprises  in  foreign 
countries  to  raise  research  levels. 

8.  Set  up  plants  outside  of  China.  Investing  to  build 
plants  or  purchase  companies  outside  of  China  can  take 
advantage  of  local  technical  equipment  and  skilled  per¬ 
sonnel  resources,  produce  and  sell  locally,  enter  the 
central  zone  of  world  high-tech  industry,  extend  our 
feelers,  and  obtain  technology  and  information,  which 
could  break  down  technologi<^  blockades  by  advanced 
countries  and  avoid  trade  barriers  in  the  developed 
countries,  to  keep  pace  with  world  high  technology. 

9.  Multinational  administration.  Establish  multinational 
companies  centered  on  technology  management  activi¬ 
ties,  adopt  transfer  sales  or  directly  establish  branch 
companies  in  foreign  countries,  and  transfer  out  high- 
tech  products  along  with  mature  technology  and  invest¬ 
ments  “wholesale”.  High  technology  from  the  United 
States,  for  example,  is  continually  transferred  via  routes 
in  Europe,  Latin  America,  and  Asia,  which  protects  its 
industrial  property  rights,  thereby  maintaining  its  tech- 
nolo^cal  vanguard  status,  and  it  obtains  the  fullest  profit 
and  income. 
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10,  Diversified  technical  services.  The  field  of  technical 
services  in  international  high-tech  product  markets  is 
continually  expanding.  Technical  service  fees  now 
account  for  more  than  50  percent  of  the  price  of  many 
types  of  automated  equipment.  Technical  service 
projects  include  equipment  selection,  program  design, 
software  compilation,  management  personnel  training, 
and  other  aspects.  If  Guangdong  Province's  high-tech 
enterprises  truly  wish  to  move  toward  the  international 
market,  they  must  begin  now  in  collecting  several  first- 
rate  technic^  service  personnel  and  conduct  systematic 
training  in  this  area  before  they  can  gain  a  solid  foothold 
in  the  intense  competition. 

*This  article  was  selected  from  part  four  of  the  Guang¬ 
dong  Province  Science  and  Technology  Commission’s 
key  soft  science  research  project  “Research  on  Interna¬ 
tionalization  of  Guangdong’s  High  Technology” 
research  report.  Liang  Zhuokai  [2733  8743  2818],  Fang 
Xuan  [2455  2467],  Zeng  Xiangxiao  [2582  4382  2400], 
He  Yongqing  [0149  3057  3287],  Liu  Wenyan  [0491  2429 
3508],  Ye  Minhui  [0673  3046  6540],  Zhong  Xiaoshan 
[6988  2556  1472],  Ouyang  Suiqing  [2962  7122  4482 
7230],  Zhang  Jinsheng  [1728  6930  3932],  Xu  Maoyuan 
[6079  5399  0337],  Lin  Lijian  [2651  0500  0256,  and 
Zhang  Qingzhu  [1728  1987  4376]  also  participated  in 
this  topic. 


Zhou  Gnangzhao  Urges  Cooperation  Between 
Research  li^titntes  and  Industry 

92FE0434H  Beijing  ZHONGGUO  KEXUE  BAO 
[CHINESE  SCIENCE  NEWS]  in  Chinese  6  Mar  92  p  2 

[Text  of  Speech  by  President  of  Chinese  Academy  of 
Sciences  Ztiou  Guangzhao  [0719  0342  0664]  at  the 
Symposium  on  Using  Science  and  Technology  to  Pro¬ 
mote  Economic  Development:  “Establish  the  Mecha¬ 
nism  for  a  Beneficial  ^cle  of  Cooperation  Between 
Scientific  Research  Units  and  Enterprises”] 

[Text]  Since  the  State  Council  held  the  National  Enter¬ 
prise  Technical  Progress  Conference  at  the  end  of  last 
year,  the  question  of  how  to  thoroughly  motivate  China’s 
scientific  and  technical  personnel  and  to  promote  tech¬ 
nological  progress  in  large  and  medium-size  enterprises 
and  Uie  readjustment  of  China’s  industrial  structure  has 
become  a  subject  of  attention  in  China’s  S&T  circles  and 
throughout  society.  The  China  Academy  of  Sciences,  the 
State  Council  Development  Research  Center  and  the 
newspaper  GUANGMING  RJBAO  now  are  jointly 
holding  this  symposium  on  the  Use  of  S&T  to  Promote 
Economic  Development  in  the  hope  that  in  company 
with  comrades  from  large  and  medium-size  enterprises, 
the  scientific  research  units  and  the  relevant  depart¬ 
ments,  we  can  analyze  the  current  situation,  sununarize 
the  experience  of  parties  in  the  last  few  years,  and 
jointly  search  for  a  way  of  using  science  and  technolo^ 
to  promote  enterprise  technological  advancement  that  is 
consistent  with  China’s  national  circumstances. 
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The  problem  of  integrating  science  and  technology  with 
the  economy  is  a  matter  of  primary  importance  that 
China’s  S&T  system  reform  mvst  solve.  In  the  years 
since  reform  and  opening  to  the  outside  were  instituted, 
the  CAS  and  all  other  research  units  throughout  the 
country  have  devoted  major  efforts  to  it.  In  1987,  the 
CAS  explicitly  issued  academy  operating  guidelines 
specifying  that  the  main  force  would  be  committed  to  the 
principal  battlefield,  namely,  China’s  economic  develop¬ 
ment.  It  also  took  steps  to  oi^nize  and  guide  all  scien¬ 
tific  and  technical  personnel  in  serving  economic  devel¬ 
opment  under  a  variety  of  forms;  these  have  included 
various  types  of  technolo^cal  and  economic  cooperation 
with  laige  and  medium-size  enterprises,  industry  depart¬ 
ments,  and  the  provinces,  municipalities  and  localities, 
such  as  organizing  the  Yellow  ^ver-Huai  River-Hai 
River  joint  effort,  providing  enterprises  with  specialized 
technology  and  engaging  in  their  technological  modern¬ 
ization,  joint  creation  of  high-technology  enterprises  and 
the  like.  Certain  comrades  from  the  CAS  who  are  present 
here  today  represent  organizations  that  have  achieved 
definite  successes  in  these  areas.  But  we  are  well  aware 
that  this  problem  is  far  from  being  solved  and  that  it 
involves  certain  problems  of  the  deeper  hierarchical 
levels  of  the  current  system  structure. 

The  first  problem  is  that  of  the  system  itself  China’s 
S&T  system  and  economic  system  lack  an  effective 
interface.  These  two  systems  have  been  relatively  sepa¬ 
rate  for  a  long  period,  and  as  a  consequence,  the  enter¬ 
prises’  technological  requirements  and  the  research 
departments’  S&T  results  generally  must  be  coordinated 
at  the  national  level  or  the  ministry  or  commission  level. 
Owing  to  the  inability  of  enterprises  and  research  units 
to  interface  directly,  the  research  organizations  do  not 
understand  enterprise  needs  or  market  requirements  and 
they  feel  that  there  is  no  scope  for  their  abilities  in  these 
areas,  while  the  enterprises  believe  that  China’s  main 
S&T  forces  are  divorced  from  the  main  battle  front  and 
that  there  is  no  organization  that  they  can  rely  on.  To 
solve  this  problem,  we  must  rely  on  increasingly  thor¬ 
ough  system  reform,  and  the  comrades  of  our  science 
organizations  and  our  enterprises  must  make  a  joint 
effort  to  create  more  opportunities  for  mutual  under¬ 
standing  and  cooperation.  We  hope  that  at  meetings 
such  as  the  one  being  held  today,  the  comrades  of  the  two 
sides  will  be  able  to  sit  down  together,  communicate, 
exchange  experience,  hold  an  in-depth  joint  discussion 
of  the  problem  of  the  deep  hierarchical  levels  of  the  S&T 
and  economic  systems,  and  consider  ways  and  means  of 
coordination  between  S&T  and  the  economy. 

A  second  aspect  is  that  the  disposition  of  China’s  S&T 
forces  is  not  geared  to  the  needs  of  the  country’s 
economy  development.  A  characteristic  of  China’s  S&T 
dispositions  is  that  the  research  forces  of  the  CAS  and 
certain  departmental  academies  and  institutes  are  com¬ 
paratively  strong  and  are  at  a  rather  high  hierarchical 
level,  while  the  enterprises’  S&T  forces  are  relatively 
weak  and  we  cannot  find  a  fully  suitable  point  of  linkage. 
The  enterprises  everywhere  believe  that  although  these 
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research  org£mizations  produce  good  results,  they  are 
difficult  to  utilize  and  assimilate,  and  that  direct  impor¬ 
tation  of  foreign  sets  of  equipment  is  quicker.  The 
research  organizations  believe  that  enterprise  demands 
are  too  ha^  and  that  the  research  oiganizations  are 
required  not  only  to  produce  laboratory  results,  but  also 
to  carry  on  small-scale,  intermediate-scale  and  produc- 
tion-sc^e  tests  which  the  enterprises  ought  to  do  them¬ 
selves;  they  feel  that  they  are  in  the  difficult  position  of 
not  being  able  to  do  all  that  they  would  wish.  To  solve 
these  problems,  not  only  must  the  state  gradually  make 
the  necessary  readjustments  in  the  disposition  of  S&T 
forces,  but  the  research  organizations  and  enterprises 
must  intensify  personnel  exchange  and  information 
exchange  and  jointly  fmd  the  best  interface.  The  research 
orgwizations  and  enterprises  should  both  take  the  ini¬ 
tiative  in  closing  ranks.  Where  it  is  capable  of  doing  so, 
the  CAS  has  set  up  some  intermediate-scale  testing  bases 
and  is  preparing  to  establish  engineering  centers.  The 
enterprises  must  strengthen  their  own  intermediate-scale 
and  production-scale  testing  capabilities  and  increase 
their  abilities  to  absorb  and  assimilate  domesetic  S&T 
results. 

Third,  and  most  critical,  we  must  establish  a  favorable 
cycle  of  cooperation  between  research  units  and  enter¬ 
prises  that  is  consistent  with  China’s  conditions.  In  the 
past,  the  CAS  has  made  considerable  efforts  in  support 
of  economic  development;  its  basic  model  has  been  that 
the  enterprises  utilize  scientific  and  technical  results  in 
accordance  with  the  state  plan  and  the  scientific  oigani¬ 
zations  rely  on  funds  allocations  to  solve  major  scientific 
and  technical  problems  of  China’s  economic  develop¬ 
ment.  This  system  and  method  have  been  unable  to 
adjust  to  the  high  level  to  which  S&T  are  developing  and 
to  fierce  market  competition;  and  the  S&T  sphere  and 
the  economy  have  not  been  able  to  cooperate  closely  and 
to  create  a  beneficial  cycle.  Cooperation  must  be  based 
on  mutual  benefit  if  it  is  to  be  lasting.  The  research 
oiganizations  and  enterprises  must  create  a  beneficial 
cycle,  the  enterprises  must  increase  their  benefits  by 
continuously  absorbing  technology,  and  the  research 
units  must  1^  able  to  raise  their  own  research  capabilities 
by  technology  transfer,  so  that  the  two  spheres  promote 
each  other  and  develop  in  coordination.  Setting  such  a 
beneficial  cycle  in  motion  is  difficult.  The  best  interface 
is  the  market,  and  only  regulation  by  the  market  mech¬ 
anism  and  common  effort  under  the  guidance  of  the  state 
plan  will  make  give  rise  to  such  a  mechanism  in  China. 
A  conceptual  problem  must  be  solved  here:  we  must 
break  down  the  departmental  ownership  system,  and 
everyone  must  act  in  terms  of  the  overaU  situation.  The 
CAS  is  willing  to  start  the  process  itself.  We  have  an 
important  point  of  vantage  ftom  which  to  view  reform: 
the  CAS  is  a  national  academy  of  sciences,  not  a  depart¬ 
ment,  and  it  should  have  no  departmental  interests,  but 
should  proceed  in  terms  of  the  overall  national  situation. 
We  have  made  some  efforts  in  this  direction  in  the  last 
few  years,  such  as  establishing  development  laboratories 
and  setting  up  a  nationaUy  oriented  science  fund,  and  we 
have  had  rather  good  results.  Recently,  as  a  result  of 


repeated  research,  we  decided  to  accede  to  the  request  of 
the  State  Council  Production  Office  and  further  mobi¬ 
lize  CAS  personnel  and  organizations  for  an  integrated 
project  oriented  toward  enterprise  technological 
advancement.  We  hope  that  when  the  conditions 
mature,  several  production-scale  test  facilities  will  be  set 
up  in  the  CAS  and  will  be  open  to  the  entire  country  or 
to  certain  industries,  welcoming  enterprise  S&T  per¬ 
sonnel  who  wish  to  perform  research  there  and  wel¬ 
coming  the  enterprises’  suggestions  of  S&T  projects  for 
joint  investigation.  We  are  also  willing  to  use  our 
research  capabilities  to  help  enterprises  establish  and 
develop  their  own  R&D  departments  and  to  raise  enter¬ 
prise  S&T  levels. 

There  is  an  additional  major  problem,  that  of  industri¬ 
alizing  China’s  high  technology.  Comrade  Deng 
Xiaoping  recently  issued  an  explicit  call  to  “develop  high 
technology  and  carry  out  its  industrialization,”  and  we 
believe  that  this  is  correct.  There  are  several  problems  in 
China’s  industry  structure  that  urgently  require  readjust¬ 
ment,  but  the  development  of  China’s  high-technology 
industries  brooks  no  delay  because  of  its  importance  in 
elevating  high-technology  industries  in  China’s  indus¬ 
trial  structure.  World  economic  development  trends 
indicate  that  high-technology  industries  spearheaded  by 
information  technology,  materials  technology,  biotech¬ 
nology  and  certain  other  areas  of  high  technology  are  the 
industries  that  are  developing  most  rapidly  and  that  have 
the  gi^test  vitality.  Their  development  has  already  had 
a  major  influence  on  world  economic  structure  and  on 
society.  China  embarked  on  these  areas  rather  late,  and 
we  must  be  aware  of  the  urgency  and  seriousness  of  the 
problem.  In  1984,  in  company  with  the  relevant  depart¬ 
ments  and  commissions  and  local  leadership  bodies,  the 
CAS  began  to  strengthen  technology  transfer,  the  pur¬ 
chase  of  technology  stocks,  joint  operations,  and  direct 
operation  of  high-technology  enterprises  in  the  fields  of 
information  technology,  materials  technology,  biotech¬ 
nology,  and  certain  other  high-technology  fields;  the 
objective  was  to  advance  some  high-technology  per- 
soimel  into  the  market,  to  find  a  multilevel,  enterprise- 
connected  form,  and  to  accelerate  the  conversion  of  S&T 
results  under  market  competition.  As  a  result  of  several 
years’  effort,  we  have  made  some  progress:  for  example, 
the  membrane  technology  developed  by  the  Dalian 
Chemical  Institute  is  already  playing  a  role  in  the  tech¬ 
nological  modernization  of  fertilizer  plants  and  glass 
works.  The  model  386  and  486  microcomputer  mother¬ 
boards  produced  by  the  Lianxiang  group  are  already 
entering  international  markets.  We  hope  that  all  depart¬ 
ments  and  large  enterprises  throughout  the  country  will 
have  the  perceptivity  to  recognize  and  support  these  new 
products  that  promote  the  coordination  of  S&T  with 
production  and  that  they  will  jointly  make  a  contribu¬ 
tion  to  opening  up  and  developing  China’s  high- 
technology  industries. 

Finally,  on  behalf  of  the  CAS,  I  thank  the  leadership  of 
all  departments,  the  representatives  of  all  enterprises  and 
S&T  organizations  and  the  comrades  of  the  theoretical 
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sphere  and  the  journalistic  world;  it  is  to  be  hoped  that 
everyone  will  contribute  his  experience,  knowl^ge  and 
insist,  that  a  consensus  will  be  reached,  and  that 
everyone  will  move  forward  in  concert,  breaking  new 
paths  in  using  science  and  technology  to  promote  enter¬ 
prise  development,  in  order  to  make  a  contribution  to 
China's  economic  progress. 

Liu  Huaqing  on  Promoting  National  Defense, 
Military  M^ernization 

92FE0434D  Beijing  KEJI RIBAO  [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  14  Mar  92  pp  L2 


Interview  with  Vice  Chairman  of  Central  Military  Com¬ 
mission  Liu  Huaqing  by  Lin  Yushu  [2651  3768  2885], 
Liu  Yuren  [0491  5280  0117],  and  Zheng  Wenyi  [6774 
2429  5669]:  “Rely  on  Scientific  and  Technical  Progress 
to  Promote  Defense  Construction”] 

[Text]  Gradually  moving  defense  and  army  development 
into  a  reliance  on  scientific  and  technical  progress  and 
on  improvement  of  worker  skills  is  a  fundamental  guar¬ 
antee  of  the  advancement  of  China's  defense  and  mili- 
t^  modernization  and  of  the  strengthening  of  the 
military's  combat  capabilities.  In  order  to  pve  fuller 
expression  to  our  army's  major  achievements  in  40  years 
of  reliance  on  sdent^c  and  technical  progress,  on  13 
March,  reporters  Lin  Yushu,  Liu  Yuren  and  Zheng 
Wenyi  of  this  newspaper  visit^  Comrade  Liu  Huaqing, 
Vice-Chairman  of  the  Central  Military  Commission  and 
requested  that  he  give  his  views  on  the  importance  of 
developing  science  and  technology  for  national  defense 
and  on  how  to  improve  the  standards  of  defense  science 
and  technology  and  to  nourish  and  train  a  highly  skilled 
defense  S&T  contingent.  The  full  text  of  Comrade  Liu 
Huaqing*s  remarks  is  printed  below. 

I.  The  idea  put  forward  by  Comrade  Deng  Xiaoping  that 
science  and  technology  constitnte  the  first  productive 
fence  is  of  important  gnidii^  significance  for  defense 
and  military  development 

Science  and  technol^  are  the  most  vigorous  factor  in 
production  capabilities  and  the  most  important  driving 
force.  Especially  in  the  last  few  decades,  there  has  been  a 
worldwide  scientific  and  technical  revolution  which  has 
profoundly  influenced  the  historical  progress  of  human 
society.  With  the  farsightedness  of  a  great  strategist. 
Comrade  Deng  Xiaoping  devoted  major  concern  to  the 
current  progress  in  scientific  and  technological  develop¬ 
ment.  He  has  frequently  emphasized  the  major  impor¬ 
tance  of  science  and  technology  for  China's  socialist 
modernization.  As  early  as  1975,  while  leading  the 
rectification  of  science  and  technology  activities,  he  fully 
affirm^  in  refutation  of  the  falsehoods  of  the  Gang  of 
Four,  that  science  and  technology  are  productive  forces. 
In  1978,  at  the  national  science  and  technology  confer¬ 
ence,  he  cleariy  enunciated  the  Marxist  view  that  science 
and  technology  arc  productive  forces  and  put  forward 
the  guiding  idea  that  the  key  to  implementing  the  four 


modernizations  is  scientific  and  technical  moderniza¬ 
tion.  In  1988,  based  on  a  profound  analysis  of  the 
developmental  trends  of  socialism,  he  further  stated  that 
science  and  technology  are  productive  capabilities  and 
are  in  fact  the  first  productive  capabilities.  Recently,  he 
again  emphasized  that  for  economic  development  to 
accelerate,  it  must  rely  on  science  and  technology  and  on 
education;  our  only  hope  is  to  emphasize  science  and  to 
rely  on  science.  These  major  pronouncements  by  Com¬ 
rade  Deng  Xiaoping,  stated  with  increasing  clarity  and 
increasing  emphasis,  thoroughly  embody  the  sense  of 
historical  rcsiwnsibUity  of  the  older  generation  of  prole¬ 
tarian  revolutionaries  and  the  great  hopes  that  they  place 
in  the  cause  of  China's  science  and  technology.  These 
major  declarations  have  enriched  and  developed  Marxist 
theory  of  science,  technology,  and  productive  capabili¬ 
ties,  and  have  revealed  the  immense  revolutionary  effect 
of  science  and  technology  on  current  economic  develop¬ 
ment  and  social  development.  They  are  a  major  advance 
in  Marxist  theory  and  not  only  have  great  and  profound 
guiding  significance  in  China's  socialist  economic  con¬ 
struction,  but  also  lay  a  firm  ideological  and  theoretical 
foundation  for  correctly  understanding  the  role  and 
function  of  science  and  technology  in  defense  and  mili¬ 
tary  development  and  for  defining  China’s  defense 
development  strategy  and  guidelines. 

n.  To  carry  out  defense  and  milihuy  modernization,  we 
most  accoid  full  importance  to  science  and  technology 
and  implement  the  guideline  of  focusing  on  quality 
development 

The  great  effect  of  science  and  technology  can  be  thor¬ 
oughly  manifested  in  the  military  sphere.  All  through 
human  history,  science  and  technology  have  achieved 
major  breakthroughs,  and  almost  without  exception  they 
have  first  been  employed  in  military  affairs.  Weapons 
and  equipment,  strategy  and  tactics,  organizational  sys¬ 
tems  and  the  like  are  dependent  on  the  level  of  produc¬ 
tive  capacities  of  the  time.  The  present-day  development 
of  science  and  technology  is  having  an  increasingly  great 
effect  on  defense  and  mditary  development,  and  we  are 
entirely  justified  in  saying  that  they  are  combat  force 
multipliers.  As  a  consequence,  many  countries  are  com¬ 
peting  in  drafting  science  and  technolo^  plans  and  are 
striving  to  seize  the  current  commanding  heights  and 
advanced  positions  of  science  and  technology  in  order  to 
obtain  future  strategic  and  military  superiority.  In  this 
major  battle  of  science  and  technology,  in  which  no  shot 
is  fired,  any  country  or  army  may  be  attacked  or 
adversely  influenced,  and  whoever  fails  behind  may  be 
controlled  by  others  and  fall  into  a  passive  position.  In 
the  40  years  since  the  state  was  founded,  our  defense 
development  has  posted  achievements  that  have 
attracted  world  attention,  and  to  a  great  extent  they  have 
been  based  on  an  arduous  struggle  for  scientific  and 
technical  progress.  The  party  Central  Committee,  the 
State  Council  and  the  Central  Military  Commission 
have  consistently  attached  full  importance  to  national 
defense  science  and  technology,  and  by  dint  of  decades 
of  struggle,  they  have  created  a  respectable  national 
defense  science  and  technology  industry  system,  have 
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developed  and  produced  lai^e  amounts  of  weapons  and 
equipment,  and  have  satisfied  our  army’s  need  to 
develop  from  an  exclusively  land  force  to  a  combined 
force  that  includes  an  air  force,  a  navy,  artillery,  antiair¬ 
craft  and  other  service  arms.  In  particular,  in  making 
technological  breakthroughs,  we  have  successfully  mas¬ 
tered  sophisticated  technologies,  including  the  ^'two 
bombs  and  one  satellite”  and  nuclear  submarines,  and 
have  made  a  contribution  to  maintaining  world  peace 
and  national  security.  The  experience  of  the  last  decades 
demonstrates  that  defense  and  military  development 
must  be  centered  on  modernization.  Wi^out  this  mod¬ 
ernization  there  can  be  no  modernization  of  weapons 
and  equipment  and  it  will  be  impossible  to  assure  the 
compact  capabilities  of  the  military.  In  the  new  historical 
period,  as  the  focus  of  party  and  state  work  shifts  to 
economic  construction,  there  have  also  been  strategic 
shifts  in  the  guiding  ideas  of  defense  and  military  devel¬ 
opment.  Under  Comrade  Deng  Xiaoping’s  leadership,  as 
a  result  of  more  than  10  years  of  effort,  we  have 
graduaUy  created  a  well-rounded  set  of  guidelines,  poli¬ 
cies  and  principles  for  building  a  modernized,  standard¬ 
ized  revolutionap^  army.  At  present  our  army  is  imple¬ 
menting  the  policy  of  placing  the  emphasis  on  qu^ty 
development  and  is  t^ng  the  approach  of  creating 
Chinese-style  crack  troops.  This  is  the  pressing  require¬ 
ment  that  the  age  has  imposed  on  our  army.  Intensifying 
the  army’s  quality  development  requires  efforts  in  sev¬ 
er^  areas,  particularly  important  among  which  is  the 
reliance  on  scientific  and  technological  progress  to 
improve  weapons  and  equipment,  to  raise  management 
standards,  and  to  train  personnel  in  all  areas,  in  order  to 
accelerate  defense  modernization.  All  officers  and  men 
throughout  the  army  must  conscientiously  study  and 
master  Comrade  Deng  Xiaoping’s  idea  that  science  and 
technology  are  a  productive  force,  and  must  become 
fully  aware  of  the  prominent  place  and  effect  of  science 
and  technology  in  the  modernization  of  our  army.  In 
particular,  military  leaders  at  all  levels  must  consider 
this  problem  in  strategic  terms,  consciously  strengthen 
their  science  and  technology  awareness,  and  seek  for 
benefits,  quality  and  combat  capabilities  from  science 
and  teclmology.  Only  by  conscientiously  and  thoroughly 
^tering  their  conceptions,  according  the  subject  its  full 
importance  in  their  thinking,  and  conscientiously  imple¬ 
menting  it,  can  our  military  and  defense  development 
efforts  hope  to  succeed. 

m.  Strive  to  raise  defense  S&T  to  a  new  level. 

Developing  defense  S&T  is  a  major  guarantee  for 
strengthening  defense  capabilities  and  overall  national 
capabilities.  The  central  party  authorities,  the  State 
Council  and  the  Central  Military  Commission  have 
always  accorded  full  importance  to  developing  defense 
S&T.  They  not  only  have  drafted  a  series  of  correct 
guidelines  and  i^licies,  but  also  have  made  use  of  all 
possibilities  during  each  period  of  national  economic 
development  to  maintain  funding  of  defense  S&T,  thus 
laying  the  foundations  for  its  development. 


In  the  last  decade  or  more,  under  the  impetus  of  reform 
and  opening  to  the  outside,  defense  S&T  has  developed 
greatly,  and  this  has  also  been  the  period  in  which  it  has 
posted  the  greatest  number  of  achievements.  During  the 
Seventh  5-Year  Plan  alone,  the  defense  S&T  front  won 
1003  national  S&T  progress  awards,  190  invention 
awards,  21  special  state  awards,  and  two  national  science 
awards.  But  we  must  also  be  aware  that  in  certain  aspects 
of  defense  S&T  we  are  still  considerably  behind  the 
world  state  of  the  art.  In  order  to  narrow  this  gap  as 
rapidly  as  possible  and  to  accelerate  defense  moderniza¬ 
tion,  during  the  Eighth  5-Year  Plan,  in  addition  to 
continuing  to  main  defense  S&T  investments  consistent 
with  national  capabilities,  we  must  focus  on  the  fol¬ 
lowing  problems. 

First,  we  must  make  reform  more  thorough,  expand  our 
opening  to  the  outside,  and  establish  and  perfect  new 
t3^s  of  defense  S&T  systems.  The  defense  S&T  front 
must  continue  to  deal  effectively  with  the  strategic  shift 
and  conscientiously  implement  the  policy  of  “integrating 
military  and  civilian  production,  integrating  peacetime 
and  wartime  arrangements,  according  priority  to  mili- 
ta^  goods  and  using  civilian  production  to  nourish 
military  production.”  While  assuring  that  the  military’s 
needs  are  met,  the  defense  industry  must  orient  itself  to 
the  main  battlefield  of  economic  development,  vigor¬ 
ously  pursue  the  transfer  of  military  technology  to 
civilian  technology,  and  gradually  form  a  high- 
technology  industry  cluster  that  integrates  civilian  and 
military  production,  production  for  domestic  uses  and 
export,  and  technology,  industry  and  commerce.  We 
must  devote  attention  to  absorbing  advanced  civilian 
technology,  developing  dual-use  military  and  civilian 
technology,  further  perfect  the  development  model  of 
embedding  military  production  in  civilian  production, 
and  promote  the  development  of  defense  S&T. 

We  must  search  for  ways  and  means  of  integrating  plan 
management  and  market  adjustment  within  defense 
research  and  production.  Military  goods  are  special 
commodities,  and  the  process  of  their  development  and 
production  has  its  own  distinctive  laws.  As  a  conse¬ 
quence,  the  levers  of  plan  management  and  market 
adjustment  must  both  ^  used  effectively.  On  the  one 
hand,  in  macroscopic  management  and  in  key  areas,  we 
must  emphasize  the  necessary  directive  plans  and  assure 
that  they  retain  their  authority  and  scientific  character; 
on  the  other  hand,  in  the  enterprises  and  research  units 
we  must  introduce  the  competition  mechanism,  further 
promote  and  perfect  the  contracting  system  and  moti¬ 
vate  all  parties.  We  must  take  advantage  of  the  current 
favorable  moment  to  actively  bring  in  advanced  foreign 
technology.  If  we  wish  to  place  ourselves  in  an  unassail¬ 
able  position,  the  best  way  is  self-reliant  reconstruction. 
But  we  must  also  bear  in  mind  that  now,  when  science 
and  technology  have  become  internationalized,  shutting 
ourselves  off  is  not  acceptable.  We  must  be  somewhat 
bolder,  open  the  door  a  bit  wider,  vigorously  absorb 
advanced  foreign  technology  and  management  tech¬ 
niques,  and  integrate  importation,  absorption,  and  inno¬ 
vation,  in  order  to  raise  the  level  of  our  defense  S&T. 
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Second,  we  must  strengthen  centralized,  unified  leader¬ 
ship  and  vigorously  engage  in  coordinated  joint  break¬ 
through  projects.  National  defense  S&T  directly  affects 
the  improvement  of  national  security  and  of  overall 
nationsd  capabilities,  and  we  must  therefore  continue 
centralized  and  unified  leadership.  This  is  an  important 
guarantee  of  continued,  stable,  coordinated  progress  in 
defense.  In  the  1950*s  and  1960's,  when  China's  indus¬ 
trial  and  S&T  base  was  extremely  weak,  one  of  the  most 
important  ways  that  S&T  was  able  to  post  major  achieve¬ 
ments  was  that  we  made  full  use  of  centralized  and 
unified  leadership.  Now,  when  our  defense  S&T  devel¬ 
opment  is  in  a  key  period,  we  have  a  special  need  for 
correct  handling  of  the  relationship  between  centraliza¬ 
tion  and  decentralization.  In  terms  of  macroscopic 
policy  making  and  management,  we  need  a  unified 
program,  unified  command,  and  unified  implementa¬ 
tion,  and  we  must  overcome  undesirable  tendencies 
toward  decentralization.  At  the  same  time,  we  must 
make  policy  making  more  scientific  and  democratic, 
vigorously  improve  the  science  policy-making  system, 
gradually  implement  management  techniques  that  unify 
prc^rams,  plans,  and  forecasts,  and  stripy  follow  the 
policy-making  practices  and  laws  of  scientific  research. 

The  development  of  defense  S&T  influences  an 
extremely  wide  area  and  constitutes  an  immense  system¬ 
engineering  project.  It  is  not  only  the  responsibility  of 
the  military  and  the  defense  S&T  departments,  but  also 
is  a  joint  responsibility  of  the  other  fronts.  Particularly 
since  we  have  entered  the  of  high  technolo^,  the 
development  of  defense  S&T  has  become  highly  difficult 
and  highly  interconnected.  As  a  consequence,  we  must 
make  ffiorough  use  of  the  socialist  system's  advantage  of 
being  able  to  concentrate  resources  for  major  undertak¬ 
ings,  engage  in  coordinated  national-sc^e  planning, 
mobilize  and  direct  all  relevant  forces,  and  engage  in  a 
coordinated  struggle  to  overcome  scientific  and  tech¬ 
nical  bottlenecks. 

Third,  we  must  make  the  development  of  high  tech¬ 
nology  a  strat^c  focus  and  strive  for  breakthroughs  in 
key  technologies.  In  today's  world,  high  S&T  is  devel¬ 
oping  rapidly  and  competition  is  unprecedentedly  fierce. 
A  major  technological  breakthrough  not  only  can  spear¬ 
head  the  development  of  a  group  of  industries,  but  can 
induce  major  changes  in  combat  techniques  and  in  the 
military  sphere.  The  challenge  and  opportunities  are 
both  present,  and  we  must  become  profoundly  aware  of 
the  role  and  effect  of  high  S&T  in  current  military 
affairs.  We  must  consistently  make  the  development  of 
high  S&T  our  focus  and  take  our  rightful  place  in  the 
world  S&T  arena. 

To  develop  high  S&T  and  to  use  new  technology  to 
develop  new  weapons,  we  must  expend  laige  amounts  of 
funds.  In  the  current  situation  of  insufficient  funding,  if 
we  wish  to  carry  on  several  major  undertakings,  we  must 
shorten  our  battle  lines,  break  through  at  the  key  points, 
and  concentrate  our  forces  for  a  fight  to  the  death.  We 
must  continually  track  the  directions  of  development  of 


world  high  S&T  and  accord  full  importance  to  investi¬ 
gating  new  ideas,  new  principles,  new  concepts  and  new 
methods,  and  at  the  same  time  we  must  strengthen 
advance  research  on  certain  key  technologies. 

IV.  Respect  knowledge,  respect  ability,  strive  to  improve 
the  proficiency  of  all  milita^  personnel,  nourish  and 
train  a  highly  capable  defense  S&T  contingent. 

The  development  of  our  military  has  entered  upon  a  new 
period,  and  in  order  to  adapt  to  the  needs  of  modem 
combat,  we  must  attach  the  proper  importance  to  scien¬ 
tific  and  cultural  knowledge  and  to  raising  the  qualities 
of  aU  officers  and  men.  When  we  refer  to  qualities,  we 
mean  not  only  a  high  level  of  political  awareness  and 
devotion,  but  also  the  possession  of  scientific  and  cul¬ 
tural  knowledge  and  the  grasp  of  modem  military  skills. 
Modem  weapons  and  equipment  can  be  mastered  only 
by  people  with  modem  scientific  knowledge.  The  devel¬ 
opment  and  modernization  of  the  army  requires  people 
with  awareness,  knowledge  and  abilities.  In  the  absence 
of  a  large  contingent  of  people  with  an  understanding  of 
science,  defense  modernization  is  an  empty  phrase.  As  a 
consequence,  a  favorable  spirit  of  respect  for  knowledge 
and  ability  must  be  established  in  the  military.  We  must 
vigorously  carry  on  political,  scientific  and  cultural  edu¬ 
cation  and  raise  the  ideological  and  cultural  level  of  all 
personnel.  We  must  put  a  major  effort  into  mnning 
effective  military  educational  institutions  of  all  kinds, 
train  highly  skilled  commanders  and  a  technological 
cadre  with  high  technical  proficiency.  We  must  continue 
to  carry  on  personnel  training  with  both  military  and 
civilian  uses,  so  that  after  demobilization  or  transfer  to 
civilian  work  they  can  give  their  skills  full  play  in 
national  economic  constmction. 

The  competition  in  science  and  technology  is  in  essence 
a  competition  in  human  abilities.  Defense  S&T  is  a 
knowledge-intensive  and  technology-intensive  area,  and 
it  has  an  even  greater  need  for  a  large  red-and-expert 
nucleus  of  qualified  personnel;  in  particular,  it  needs 
scientists  and  engineering  and  technical  personnel  who 
are  first  class  by  world  standards.  For  several  decades, 
we  have  trained  a  defense  S&T  contingent  on  a  large 
scale,  and  this  is  a  basic  guarantee  of  progress  in  defense 
S&T.  In  the  future,  we  must  energetically  spread  the 
good  tradition  of  “arduous  stmggle  and  selfless  devo¬ 
tion,”  and  further  raise  the  ideological  and  professional 
qualities  of  S&T  personnel,  improve  their  working  and 
living  conditions,  accord  full  importance  to  utilizing 
them,  and  mobilize  their  activism,  initiative  and  cre¬ 
ativity.  Major  rewards  should  be  given  to  scientific  and 
technical  personnel  who  make  outstanding  contribu¬ 
tions.  Creating  an  environment  for  young  S&T  personnel 
that  encourages  the  emergence  of  talent  will  assure  a 
continued  supply  of  manpower  for  defense  S&T. 

The  reliance  on  scientific  and  technological  progress  for 
defense  modernization  is  a  special  mission  that  history 
has  entrusted  to  us,  and  requires  not  only  that  the 
military  and  defense  S&T  workers  make  unflagging 
efforts,  but  also  that  it  be  supported  by  everyone  in  the 
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country.  Unless  scientific  and  technical  standards  are 
improved  countrywide  and  unless  the  people  of  the 
entire  country  and  all  scientific  and  tec^cal  workers 
participate,  there  will  be  no  progress  in  defense  and  in 
militaiy  development.  Further  strengthening  the  defense 
awareness  of  the  entire  people  and  creating  a  good 
environment  of  concern  for  and  support  of  military 
development  and  defense  S&T  is  the  only  way  to  assure 
that  our  defense  modernization  effort  will  be  able  to 
advance  rapidly. 

Significance  and  Economic  Benefits  of  Developing 
a  Modern  Cruise  Missile  for  China 

92FE0534  Beijing  XJANDAIHUA 
[MODERNIZATION]  in  Chinese 
Vol  14,  No  4,  Apr  92  pp  37-39 

[Excerpts  from  article  by  Xu  Ande  [1776  1344  1795]  of 
the  Shanghai  Aerospace  Bureau:  “The  Strategic  Signifi¬ 
cance  and  Economic  Benefits  of  Developing  a  Modem 
Cruise  Missile  for  China”] 

[Exceipts]  The  Gulf  War  has  greatly  increased  our  sense 
of  crisis  and  sense  of  urgency  regarding  reinforcement  of 
national  defense  construction,  and  it  has  left  our 
national  defense  with  many  contradictory  ideas.  To 
resist  possible  future  threats  and  challenges  and  to  estab¬ 
lish  an  invincible  position  in  future  wars,  one  urgent  task 
is  for  us  to  do  more  work,  and  one  thing  is:  we  must 
quickly  develop  China’s  cruise  missiles!  [passage 
omitted] 

n.  The  Strategic  Significance  of  Developing  a  New 
Generation  of  Cmise  Missiles  for  China 

The  Gulf  War  allows  us  to  project  clearly  that  the  depth 
of  future  wars  will  be  greater  depth  and  further  depth, 
even  full  depth.  Developing  modem  cmise  missiles,  a 
long-range  guided  weapon,  is  very  valuable  for 
improving  a  country’s  overall  fighting  strength.  With 
“long  range”,  one  can  fire  before  the  enemy,  fire  out 
when  encircled  by  enemy  forces,  and  gain  control  of  the 
battlefield.  If  we  do  not  have  a  powerful  air  advantage 
and  also  do  not  have  effective  long-range  offensive 
measures,  when  we  are  attacked,  how  can  we  counterat¬ 
tack  to  deter  and  shock  the  enemy  from  outside  the 
enemy’s  defense  area?!  Moreover,  to  ensure  China’s 
sovereignty,  carry  out  marine  development,  and  protect 
marine  trade  routes,  the  navy  may  have  to  conduct  a 
defensive  war  in  gi^t  depth  and  at  many  levels  on  the 
seas.  Without  cmise  missiles,  how  can  we  establish 
national  defense  forces  that  cover  our  entire  marine 
area?! 

The  Gulf  War  has  shown  us  clearly  that  on  the  Iraqi 
battlefield,  not  only  was  the  equipment  on  the  first  line 
of  the  ground  war  armored,  but  also  the  radar,  the 
communications,  command  and  control  centers,  and 
many  electronic  and  optical  systems  in  deep  areas  had 
also  been  reinforced  and  “hardened”,  with  personnel 
hidden  in  fortifications  and  extremely  well  protected. 
Undoubtedly,  future  objectives  wiU  certainly  be  further 


“hardened”  and  often  only  direct  hits  can  destroy  them. 
Future  wars  will  rely  to  an  even  greater  extent  on  cmise 
missiles  and  other  precision-guided  weapons. 

The  launch  modes  of  modem  cmise  missiles  are  flexible, 
especially  when  they  are  launched  from  submarines, 
where  they  are  even  more  difficult  to  detect  and  dis¬ 
cover.  In  future  wars,  whoever  has  cmise  missiles  will 
often  also  have  the  capability  of  carrying  out  a  second 
nuclear  attack.  This  \^1  have  a  major  impact  on  the 
outcome  of  future  wars. 

Now,  growing  numbers  of  countries  in  succession  are 
making  cmise  missiles  a  new  generation  of  advanced 
precision-guided  weapons  for  inclusion  in  their  equip¬ 
ment,  Even  Japan,  India,  and  other  countries  sur¬ 
rounding  China  are  now  developing  cmise  missiles.  This 
without  doubt  is  because  modem  cmise  missiles  are  an 
effective  deterrent  and  an  ideal  weapon  to  supplement  a 
limited  nuclear  deterrent.  Modem  cmise  missiles,  an 
assemblage  of  high  and  new  technology  of  the  modem 
era,  have  become  an  important  indicator  of  the  strength 
or  weakness  of  a  country’s  national  defense  forces  and  a 
concentrated  embodiment  of  a  country’s  comprehensive 
S&T  capabilities.  China  is  now  focusing  on  economic 
constmction,  but  economic  constmction  can  be  guaran¬ 
teed  only  by  being  backed  up  by  a  powerful  national 
defense  bac^p  force.  Without  this  backup  force,  we  will 
be  vulnerable  to  attack  and  be  controlled  by  others,  and 
the  results  of  economic  constmction  will  be  destroyed  in 
a  moment! 

To  strengthen  China’s  future  ability  to  counterattack  and 
attack  in  local  wars  and  peripheral  wars,  and  to  increase 
the  strengths  of  China’s  militai7  to  contend  with  our 
enemies,  we  must  develop  as  quickly  as  possible  China’s 
new  generation  of  cmise  missiles.  To  increase  our  mili¬ 
tary  prowess  and  national  might,  and  to  create  a  peaceful 
environment  for  China’s  people  to  develop  economic 
constmction,  we  must  have  a  deterrent  force  that  is 
dominated  by  a  new  generation  of  cmise  missiles  and 
other  precision-guided  weapons! 

m.  The  Economic  Benefits  of  Developing  a  New 
Generation  of  Cmise  Missiles  for  China 

Developing  modern  cmise  missiles  not  only  has 
extremely  important  strategic  significance  and  tactical 
value;  it  also  has  rather  good  economic  benefits.  Empha¬ 
sizing  this  point  is  particularly  necessary  for  China, 
which  does  not  have  sufficient  economic  strengths  at 
present.  History  tells  us  that  the  economic  benefits  of  a 
successful  type  of  weapon  are  often  the  basic  factor  or 
ultimate  factor  that  determines  whether  or  not  it  has 
development  value  and  a  development  scale. 

How  can  the  economic  benefits  of  a  type  of  weapon  be 
measured?  I  feel  that  first,  we  should  look  at  the 
economy  that  arises  from  the  design  continuity,  inter¬ 
changeability,  and  systemization  of  this  type  of  weapon 
as  well  as  rational  organizational  management.  Second, 
we  must  look  at  the  economic  burden  that  application  of 
this  type  of  weapon  will  create  for  the  enemy.  We  must 
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study  the  cost  that  the  enemy  must  pay  to  defend  against 
attack  by  this  type  of  weapon  and  die  ratio  of  this  to  the 
expenditure  we  must  make  to  develop  and  utilize  this 
ty^  of  weapon.  The  greater  this  type  of  “benefit-cost 
ratio”  or  “exchange  ratio”,  the  better  the  economic 
benefits. 

The  development  of  cruise  missiles  in  the  United  States 
eihbodied  first  of  all  the  exceUent  continuity  of  modem 
cmise  missiles.  The  United  States*  cmise  missile  ALCM 
was  developed  on  the  basis  of  a  “subsonic  armed  missile 
decoy”.  Most  research  achievements  for  the  latter  were 
applied  in  the  former  and  abundant  experience  was 
accumulated  regarding  small,  high-performance  tur¬ 
bofan  engines  to  improve  cmise  missiles  and  the  stmc- 
ture  of  cruise  missiles.  The  continuity  of  ALCM-carried 
equipment  and  ground  equipment  was  even  higher. 
Ictformation  reveled  by  the  Boeing  Corporation  shows 
that  92.4  percent  of  its  launcher  and  computer  program 
equipment  were  identical  to  the  equipment  that  corre¬ 
sponded  to  the  short-range  offensive  missiles  originally 
carried  by  the  B-52.  At  that  time,  this  item  alone  saved 
$218  million.  The  “Tomahawk”  SLCM  involved  even 
greater  continuity  of  the  achievements  of  the  “Harpoon” 
^arpoon  RGM-84A)  naval  antiship  missile,  and  its 
inertial  guidance  system  was  also  improved  on  the  basis 
of  the  “Harpoon”. 

Second,  the  “Tomahawk”  SLCM  and  ALCM  also 
embodied  the  excellent  interchangeability  of  modem 
cmise  missiles.  Many  of  the  components  in  each  of 
these  two  are  interchangeable,  such  as  the  inertial 
guidance  system  in  the  control  system,  terrain- 
matching  and  optical-digital  scene  matching  devices, 
as  weU  as  the  warheads  (W-80  or  W-84),  engines 
(F107-WR-100),  and  so  on. 

Moreover,  the  d^ree  of  systemization  of  modem  cmise 
missiles  is  also  very  high,  the  “Tomahawk**  cmise  mis¬ 
sile  being  a  prominent  example  of  this  aspect.  According 
to  data  I  saw  recently,  the  “Tomahawk**  series  cmise 
missile  has  now  undergone  over  10  modifications:  for 
example,  BGM-109A,  B,  C,  D,  E,  G;  AGM-  1091,  J,  K, 
H,  L.  and  so  on.  The  “Tomahawk**  shows  us  that  modem 
cruise  missiles  not  only  have  strategic  and  tactical  appli¬ 
cations,  but  also  can  derive  many  uses  fiom  a  single 
missile.  This  is  related  to  the  assembly-type  stmcture  of 
modem  cruise  missiles.  Each  assembly  is  produced  for 
different  purposes  in  various  modular  sections  of  iden¬ 
tical  diameter,  making  design  modifications  extremely 
easy  and  enabling  substantial  reductions  in  cost. 

The  exceUent  continuity,  interchangeability,  and  system¬ 
ization  of  modem  cmise  missiles  have  enabl^  the 
United  States  to  achieve  success  at  relatively  smaU  cost 
and  produced  extremely  significant  economic  benefits. 

To  conduct  intensive  research  on  the  economic  benefits 
of  modem  cmise  missiles,  we  must  also  study  the  cost 
that  the  enemy  must  pay  to  defend  against  attack  by 
cmise  missiles. 


The  deployment  of  cmise  missiles  by  the  United  States 
caused  the  former  Soviet  Union  to  feel  an  extreme  threat 
and  as  a  result  it  had  to  assume  an  extremely  heavy 
burden  of  defense  expenditures.  Calculations  by  the 
United  States  Department  of  Defense  in  1978  showed 
that  if  the  United  States  deployed  3,000  cmise  missiles 
for  the  purpose  of  a  saturation  offensive  against  the 
former  Soviet  Union,  the  former  Soviet  Union  would  be 
forced  to  deploy  a  set  of  new  defensive  systems  that 
would  include: 

1.  Equipping  50  to  100  long-range  warning  and  control 
aircraft  simUar  to  the  E-3A  (AWACS); 

2.  Equipping  1,000  high-performance  interceptors  sim¬ 
Uar  to  the  F-14  and  F-15  grades  with  the  capabUity  of 
searching  for  and  shooting  down  cmise  missUes; 

3.  Having  to  buUd  500  to  1,000  air  defense  missile  bases 
equivalent  to  the  SA-10  that  are  capable  of  rapidly 
responding  to  and  intercepting  cmise  missUes  and 
capable  of  effectively  destroying  B-52s  or  other  carriers 
with  air-launched  cmise  missUes. 

It  would  take  7  years  to  complete  all  of  these  systems  at 
a  total  cost  of  $90  bUlion. 

However,  we  can  calculate  from  the  data  listed  in  the 
preceding  table  that  the  United  States  spent 
$8,358,100,000  to  outfit  300  ALCM  cmise  missUes. 
Adding  the  cost  required  to  convert  1 70  B-52  bombers  as 
carriers,  calculations  by  the  United  States  Department  of 
Defense  indicate  that  the  total  cost  would  be  about  $10 
billion. 

Thus,  the  “exchange  ratio**  or  “benefit-cost  ratio*’ 
between  defending  against  cmise  missUes  and  deploying 
cmise  missUes  is  9:1. 

In  closing,  we  should  also  note  that  for  a  particular 
country,  the  indirect  economic  benefits  from  redevelop¬ 
ment  of  missUe  technology  or  emerging  industries  that 
arise  from  missUe  technology  are  even  broader.  Modem 
cmise  missUes  concentrate  many  high  and  new  technol¬ 
ogies  like  inertial  guidance,  terrain  matching,  scene 
matching,  terrain  tracking  and  evasion,  regionaUy  inter¬ 
related  terminal  guidance  technology,  small  turbojet  and 
turbofan  engines,  supercritical  bomb  wings,  jamming 
and  counter-jamming,  concealment  and  counter¬ 
concealment,  and  so  on.  Development  of  a  new  genera¬ 
tion  of  cmise  missUes  wUl  undoubtedly  promote  the 
development  of  these  advanced  technologies  in  China 
and  actively  give  impetus  to  several  related  industries. 
The  transplantation,  extension,  and  conversion  from 
military  to  civUian  uses  of  missUe  technology  from 
China’s  space  system  over  the  past  several  years  have 
made  extremely  important  contributions  to  the  growth 
of  China’s  national  economy  and  created  several  bUlion 
yuan  in  economic  benefits  and  uncountable  social  ben¬ 
efits.  We  are  entirely  right  in  believing  that  high  and 
new-tech  from  a  new  generation  of  cmise  missiles  wUl 
play  an  even  greater  role  in  promoting  growth  of  China’s 
national  economy! 
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For  this  reason,  after  debate  on  many  areas,  it  is  entirely 
proper  for  us  to  believe  that  developing  modem  cruise 
missiles  would  also  have  substantial  economic  benefits. 

Cmise  missile  technology  is  also  a  technology  for  which 
China  has  a  technical  foundation.  Since  the  1950’s,  our 
development  of  winged  missiles  and  early  cruise  missiles 
has  provided  us  with  comprehensive  and  abundant 
design  experience  and  technical  foundations  for  devel- 
e»ping  our  own  new  generation  of  cruise  missiles.  Missile 
weapons  systems  are  a  synthesis  of  modem  technology. 
A  successful  model  lies  in  the  ingenious  continuation  of 
existing  technical  achievements  and  utilizing  reliable 
components  that  have  been  tested  as  well  as  the  adoption 
of  the  newest  technology  in  key  components  to  improve 
the  tactical  and  techniod  performance  of  the  system.  We 
have  already  taken  a  route  in  developing  missile 
weapons  systems  that  conforms  to  China’s  national 
conations  and  we  have  relied  on  our  own  forces  under 
arduous  circumstances  and  have  now  formed  a  complete 
and  matching  development  and  production  system  that 
produces  multiple  series  and  multiple  models  of  winged 
missiles  that  have  advanced  technology,  high  precision, 
and  great  power.  Simply  by  continuing  to  foUow  our  own 
path  and  taking  aim  at  even  more  advanced  indices, 
reinforcing  attacks  on  key  technical  problems,  and  fos¬ 
tering  all  of  China’s  S&T  advantages  in  a  major  effort  at 
coordination,  absorbing  advanced  technology  and  man¬ 
agement  experiences  from  foreign  countries  as  appro¬ 
priate,  it  is  both  extremely  necessary  as  well  as  entirely 
feasible  for  China  to  develop  a  new  generation  of  cruise 
missiles. 

Developing  Chinese  cruise  missiles  can  first  involve 
developing  a  new  generation  of  tactical  cruise  missiles. 
Because  of  the  strat^c  and  tactical  compatibility  of 
cruise  missiles,  achieving  a  tactical  model  can  also  play  a 
role  as  a  strategic  deterrent.  When  we  have  a  tactical 
model,  we  can  then  develop  a  strategic  model.  This 
conforms  even  more  to  the  realities  of  China’s  techno¬ 
logical  development.  Moreover,  cruise  missiles  are  the 
weapon  in  hipest  demand  in  the  international  military 
trade  market  at  present,  so  developing  a  new  generation 
of  cruise  missiles  would  not  only  reinforce  our  own 
national  strength  requirements  but  would  also  satisfy 
demand  in  the  international  military  trade  market.  This 
would  benefit  the  military  as  well  as  the  country  by 
killing  several  birds  with  one  stone. 
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[Text]  The  national  defense  science  and  technology 
industry  is  currently  at  a  key  state  of  the  strategic  rAift, 
and  the  problems  of  the  relationship  between  civilian 
and  military  production,  between  peacetime  and  war¬ 
time  arrangements,  and  between  long-term  and  current 
orientations  urgently  require  resolution  in  the  course  of 
the  reform  and  development  of  the  industry.  Correctly 
recognizing  and  handling  these  problems,  with  their 
macroscopic  significance,  is  of  g^eat  importance  for 
smooth  implementation  of  the  strategic  shifts  in  the 
national  defense  S&T  industry  and  for  its  stable  and 
coordinated  progress. 

1.  Deal  Effectively  With  the  Relationship  Between 
Military  and  Civilian  Prodnet^jn  at  the  National^ 
Department,  and  Enterprise  Levels,  and  Move  the 
M&tary  Industry  Into  a  True  Beneficial  Cycle  of 
Development 

The  main  subject  matter  of  the  strategic  shift  in  the 
national  defense  S&T  industry  is  the  requirement  to 
make  it  into  an  industry  that  combines  military  and 
civilian  production.  To  deal  correctly  with  the  relation¬ 
ship  between  military  and  civilian  production,  we  must 
follow  the  principle  of  “priority  to  military  products  and 
use  of  civilian  products  to  nourish  military  production,” 
implement  “coordinated  planning  of  both  civilian  and 
military  production,”  and  integrate  military  and  civilian 
production  at  the  national,  department  or  industry,  and 
enterprise  levels. 

— ^At  the  national  level,  the  key  is  to  implement  overall 
planning  and  macroscopic  control,  to  make  the 
national  defense  S&T  industry  an  important  compo¬ 
nent  of  the  national  economy,  and  to  give  comprehen¬ 
sive  consideration  to  the  national  defense  S&T  indus¬ 
try’s  productive  capabilities,  industry  structure, 
disposition  and  coordination,  and  wartime  mobiliza¬ 
tion  provisions.  The  civilian  goods  production  and 
technology-development  orientation  of  the  national 
defense  S&T  industry  should  be  subject  to  macro¬ 
scopic  guidance  by  the  comprehensive  state  depart¬ 
ments,  with  implementation  of  the  principle  of  “equal 
treatment,  equal  preference,  and  appropriate  consid¬ 
eration,”  incorporating  it  into  the  development  pro¬ 
grams  of  all  industries  and  implementing  the  “use  of 
civilian  goods  to  nourish  military  production.”  At 
present,  owing  to  awareness  problems,  the  state’s 
program  and  plans  for  the  use  of  military  technology 
and  capabilities  in  its  comprehensive  planning  of  the 
development  of  civilian  products  has  not  been  com¬ 
pletely  implemented.  Other  than  civilian  aircraft, 
ships,  satellites  and  nuclear  power,  the  civilian  prod¬ 
ucts  in  all  of  the  major  areas  come  under  the  cogni¬ 
zance  of  the  civilian-goods  production  departments, 
and  tasks  and  resources  are  for  the  most  part  being 
distributed  to  the  cognizant  departments  of  the  respec¬ 
tive  industries  without  thorou^  consideration  of  the 
needs  of  the  military  industry  itself.  The  overall  supe¬ 
rior  situation  of  the  military  S&T  industry,  and  espe¬ 
cially  its  scientific  and  technical  superiority,  has  not 
been  thoroughly  utilized.  Even  more  important  than 
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breaking  down  the  lines  that  divide  the  industries  and 
helping  military  industrial  enterprises  to  fit  them¬ 
selves  into  the  program  is  a  priority  effort  to  arrange 
the  retooling  of  production  by  military  industrial 
enterprises  so  that  they  can  participate  in  newly  estab¬ 
lished  projects. 

— ^At  the  department  or  industry  level,  we  must  concen¬ 
trate  on  adhering  to  the  principle  of  ‘^priority  to 
military  goods.”  Militapr  goods  are  the  basis  of  the 
defense  &&T  industry;  civilian  goodis  are  the  means  by 
which  the  industry  can  become  wealthy.  If  the  devel¬ 
opment  and  production  of  notary  goo^  is  put  on  the 
same  level  as  that  of  dvilian  goods  or  is  actually 
relegated  to  a  lower  position,  then  the  basis  of  the 
military  S&T  industry  will  wither.  In  addition,  in 
response  to  the  changing  tasks  of  each  of  the  military 
industries  and  in  accordance  with  state  industrisd 
policy,  we  must  engage  in  comprehensive  planning 
and  program  development  aimed  at  the  readjustment 
of  research  and  production  capabilities  and  at  the 
orientation  of  technological  development,  and  we 
must  vigorously  develop  saleable  prc^ucts.  In  recent 
years,  because  certain  departments  have  been  exces¬ 
sively  concerned  with  “nourishing  enterprises”  in  the 
civilian-goods  production  locations,  they  have  some¬ 
what  neglected  questions  of  industry  structure  and 
have  been  lacking  in  benefits-mindedness,  and  some 
departments  have  actually  given  their  main  support  to 
products  that  are  outside  the  state  production  policy 
and  have  made  products  that  are  not  state-designated 
into  the  key  focus  of  new  construction  or  expansion; 
this  is  a  tendency  that  must  be  rectified  in  the  future 
development  of  civilian  products.  Third,  we  must 
adapt  to  the  system  and  operating  mechanisms  of  a 
planned  commodity  economy.  Milit^  goods  come 
under  the  state  directive  plan,  and  in  the  course  of 
readjusting  the  product  mix,  there  must  be  separate 
lines  for  military  and  civilian  production.  In  addition 
to  products  subject  to  the  state  directive  plan  and  to 
guidance  plans,  the  products  converted  from  military 
to  ciAolian  use  dso  include  a  large  number  of  products 
subject  to  market  regulation,  and  these  must  be 
accorded  their  full  importance. 

— ^At  the  enterprise  level,  we  niust  first  act  in  accordance 
with  the  military  pix^uction  assignments  ^d  find 
organizational  forms  for  establishing  combined  mili¬ 
tary  and  civilian  enterprises;  we  must  engage  in  com¬ 
prehensive  planning  for  in-house  civilian  and  military 
production  assignments,  for  the  management  and  uti¬ 
lization  of  manpower,  financial  resources  and  material 
resources,  and  for  earnings,  bonuses,  distribution  and 
the  like.  Second,  in  accordance  with  state  industry 
poUcy  and  market  requirements,  we  must  continu¬ 
ously  adjust  the  product  structure  so  that  it  has  strong 
viability.  The  mihtary-industry  enterprises  should  not 
unreflectively  seek  the  role  of  overall  manufacturing 
plants,  but  must  act  in  accordance  with  real  enterprise 
conditions  in  deciding  on  their  product  lines.  Third, 
and  most  important,  we  must  rely  on  scientific  and 


technical  progress  to  adjust  structure,  to  increase  ben¬ 
efits,  and  to  raise  output  value  rather  than  relying  on 
funds  accumulation.  Currently,  the  loans  that  enter¬ 
prises  are  seeking  to  obtain  are  on  the  short-term 
funds  market,  and  they  primarily  meet  cash  flow 
requirements  after  the  product  structure  has  been  set 
rather  than  solving  problems  that  arise  from  an  irra¬ 
tional  product  structure.  To  a  certain  extent,  this 
short-term  funding  behavior  has  protected  the  contin¬ 
uation  and  development  of  an  irrational  industry 
structure;  people  should  gain  a  sober  awareness  of  this 
point. 

2.  The  Development  of  the  Defense  S&T  Industry 
Should  Not  Avoid  Addressing  the  Conflict  Between 
Peacetime  and  Wartime  Production:  The  Chief  Means 
of  Resolving  This  Conflict  Is  To  Readjust  Structure  and 
To  Integrate  Military  and  Civilian  Pr^uction. 

In  general  terms,  the  relationship  between  peacetime  and 
wartime  production  arrangements  is  that  the  two  must 
be  coordinated.  So  long  as  the  danger  of  war  exists,  even 
in  the  peacetime  period  of  construction  no  country  can 
ne^ect  the  requirement  of  preparing  for  war.  Since  the 
Third  Plenary  Session  of  the  11th  Central  Committee, 
the  focus  of  the  party’s  work  has  shifted  to  economic 
construction,  but  defense  modernization  is  still  one  of 
the  main  tasks  of  socialist  construction  in  peacetime. 
This  indicates  that  in  terms  of  macroscopic  policy,  the 
state  has  already  given  consideration  to  the  relationship 
between  peacetime  and  wartime  and  as  a  consequence 
has  presented  the  defense  S&T  industry  with  specific 
tasks  regarding  the  coordination  of  peacetime  and  war¬ 
time  production. 

At  present,  four  contradictions  that  have  expressed  them¬ 
selves  in  the  implementation  of  the  strate^c  shift  in  the 
defense  S&T  industry  require  our  close  consideration. 

A.  The  contradiction  that  productive  capacities  are 
excessive  in  peacetime  and  insufficient  in  wartime. 
During  peacetime,  if  productive  capacities  are  cut  back 
to  a  minimum,  military  production  tasks  are  not  satis¬ 
fied  but  productive  capacities  are  excessively  ^eat;  in 
wartime,  even  if  a  general  mobilization  is  carried  out, 
capacities  are  markedly  insufficient.  There  is  a  gap 
between  these  two  situations. 

B.  The  contradiction  that  in  peacetime  the  focus  is  on 
research,  and  in  wartime  there  is  an  urgent  emphasis  on 
production.  Peacetime  provides  a  good  opportunity  for 
developing  defense  S&T,  for  “more  research  and  less 
production,”  and  for  laying  foundations  and  raising  our 
level  so  as  to  basically  eliminate  our  behindhandedness 
in  weapons  and  military  equipment  and  to  narrow  the 
gap  with  other  countries;  this  is  a  well  known  fact.  But 
the  step  from  finalization  of  plans  and  finalization  of 
production  models  to  the  equipping  of  the  troops  is  a 
rather  long  one,  and  what  is  important  in  wartime  is  not 
research  but  production.  Whatever  armaments  are  pro¬ 
duced  are  the  ones  that  the  troops  will  get,  and  whatever 
weapons  the  troops  get  are  what  they  will  use  in  battle.  In 
other  words,  the  focuses  in  peacetime  and  wartime  are 
different. 
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C.  The  contraduction  that  in  peacetime  there  is  a  reserve 
of  productive  capacity,  while  in  wartime  there  is  large- 
scale  production.  At  present,  military  orders  are  using 
only  a  third  of  productive  capacity,  and  many  of  the 
other  production  lines  have  had  no  tasks  for  a  long  time. 
But  protection  and  maintenance  funds  are  insufficient, 
so  that  some  production  lines  will  be  hard  to  put  back 
into  operation:  if  large-scale  production  were  needed  in 
wartime,  these  reserve  capacities  would  not  immediately 
be  able  to  meet  requirements. 

D.  The  contradiction  that  in  peacetime  the  militaiy 
industry's  integrated  equipment  production  system  is 
incomplete,  and  in  wartime,  mobilization  capacities  are 
insufficient.  On  the  one  hanc^  under  the  influence  of  the 
commodity  economy,  military  production  tasks 
decrease,  and  the  directive  plan  for  military  products  is 
impacted.  Thus  the  system  that  originally  supported 
integrated  military  industry  production  tasks  is  thrown 
into  disorder,  the  meeting  of  military  product  quality 
requirements  and  delivery  deadlines  cannot  be  guaran¬ 
teed,  and  military  production  capabilities  that  have  been 
plac^  in  reserve  with  state  permission  actually  cannot 
be  turned  into  a  system  of  integrated  production  capac¬ 
ities.  On  the  other  hand,  the  relevant  units  are  not  yet 
taking  a  comprehensive  enough  view  of  what  the  inte- 
g^ted  production  enterprises  will  produce  during  war¬ 
time,  of  the  size  of  their  output  and  their  production 
deadlines,  or  of  the  enterprises  to  be  coordinated  with 
them,  the  materials  needed  and  the  sources  of  materials 
and  needed  equipment.  Thus  it  is  clear  that  during 
wartime  it  will  be  difficult  for  these  enterprises  to  spin 
up  rapidly  to  the  manufacture  of  integrated  sets  of 
products  needed  by  the  military,  and  this  fact  might 
result  in  inadequate  capabilities  in  the  event  of  a  war¬ 
time  mobilization. 

There  are  two  approaches  to  resolving  the  above  contra¬ 
dictions.  The  first  is  to  increase  investments;  but  current 
national  conditions  prevent  us  from  investing  large  sums 
to  maintain  peacetime  production  capabilities  at  war¬ 
time  levels.  The  second  is  a  structural  readjustment;  this 
constitutes  the  main  approach,  which  we  have  been 
energetically  studying  for  many  years.  Based  on  the 
above  insights,  the  basic  principle  for  dealing  with  the 
peacetime  and  wartime  aspects  of  the  national  defense 
S&T  industry  during  peacetime  is  to  readjust  militari- 
industry  production  capabilities  in  accordance  with 
needs  and  to  convert  the  excess  production  capacities, 
with  state  assistance,  to  the  production  of  civilian  goods. 
The  objective  of  post-readjustment  military  industrial 
capacities  is  the  establishment  a  defense  S&T  industry 
system  consisting  of  a  '‘small  military  industry  with  la^e 
mobilization  capabilities,"  in  which  military  and  civilian 
concerns  are  coordinated.  The  term  “small  military 
industry"  means  that  it  is  a  folly  rounded  military 
industry  on  a  small  scale,  with  a  foil  complement  of 
product  varieties,  that  maintains  a  reserve  set  of  produc¬ 
tion  lines  for  military  products.  “Laige  mobiliration" 
means  a  military  industry  mobilization  system  on  a  scale 
greater  than  the  ordinary  military  industry.  This  mobi¬ 
lization  system  differs  somewhat  from  the  traditional  use 


of  the  term  by  being  divided  into  two  levels:  the  first 
level  is  military  plants  with  “sealed-up"  capacities, 
including  directly  subordinate  enterprises,  local  military 
plants  and  mobilization  plants;  the  second  level  includes 
enterprises  that  have  been  included  in  the  military 
industry  mobilization  plan  and  the  advance  mobiliza¬ 
tion  progr^,  including  directly  subordinate  enterprises 
whose  military  production  capabilities  have  been  can¬ 
celed  and  which  have  been  converted  to  civilian  produc¬ 
tion,  local  military-industry  plants  and  mobilization 
plants,  and  civilian  enterprises  subject  to  wartime  mobi¬ 
lization.  After  this  readjustment,  the  military  industp^ 
enterprises  will  be  divided  into  two  classes.  The  first  will 
be  the  standing  military  industry,  and  the  second  will  be 
the  mobilization  military  industry.  Depending  on  the 
nature  and  tasks  of  the  enterprises,  these  two  categories 
will  be  subject  to  separate  guidelines  in  the  implementa¬ 
tion  of  the  policy  of  “guaranteeing,  nourishing  and 
readjusting." 

3.  Focus  on  the  Long  Term,  Coordinate  Long-Term  and 
Short-Term  Orientations,  Correctly  Handle  the 
Relationship  Between  Long-Term  and  Current 
Arrangements,  and  Develop  a  Chinese-Style  Defense 
S&T  Industry 

The  development  of  China’s  national  defense  S&T 
industry  must  focus  on  the  long  term  but  coordinate 
long-term  and  short-term  orientations.  This  requires  that 
we  correctly  handle  the  following  three  problems. 

— ^National  defense  enterprises  give  emphasis  to  advance 
research  and  to  the  development  of  new  models  of 
weapons  and  equipment.  Advance  research  is  the 
principal  means  of  increasing  the  reserve  potential  for 
military  development,  and  the  development  of 
weapons  and  equipment  is  the  principal  means  of 
increasing  in-place  military  capabilities.  To  focus  on 
the  long  term,  we  must  make  advance  research  a 
strategic  measure  for  thoroughly  eliminating  our  back¬ 
wardness  in  military  weapons  and  equipment  and  for 
narrowing  the  gap  between  China  and  the  world  state 
of  the  art.  We  must  redouble  our  efforts  and  must 
thoroughly  overcome  the  earlier  tendencies  toward 
duplication  in  the  development  of  weapons  and  equip¬ 
ment  and  toward  an  insufficient  emphasis  on  advance 
development.  But  from  another  viewpoint,  the 
strength  of  our  national  defense  capabilities  is  based 
on  in-place  capabilities,  and  if  our  reserve  technolog¬ 
ical  capabilities  cannot  be  quickly  converted  to  in- 
place  capabilities,  the  development  of  defense  S&T 
will  be  meaningless.  We  must  adopt  an  attitude  of 
having  advance  research  both  guide  and  serve  the 
development  of  weapons  and  equipment.  Advance 
research  must  focus  on  technologies  that  are  advanced 
according  to  world  standards,  and  that  enable  us  to 
take  rapid  strides  in  raising  our  defense  S&T  level  and 
maintaining  the  momentum  of  China’s  defense  S&T 
development;  at  the  same  time,  we  must  provide  for  a 
technological  reserve  for  the  development  of  the  next 
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generation  of  weapons  that  will  allow  a  smooth  chan¬ 
geover  from  technological  reserve  status  to  in-place 
capabilities. 

— ^Develop  new-generation  weapons  systems  and  mod¬ 
ernize  existing  weapons  and  equipment.  The  future 
strengthening  of  Cl^a’s  milita]^  capabilities  will  be 
thoroughly  manifested  in  the  sophistication  of  the 
next  generation  of  weapons  systems.  If  the  next- 
generation  weapons  systems  that  we  are  developing  do 
not  effectively  meet  military  needs  and  cannot  be  fully 
utilized  in  a  hiXurc  war,  we  should  not  develop  them. 
We  should  proceed  in  terms  of  the  needs  of  the 
warfare  of  the  future,  and  make  effective,  focused 
arrangements  for  the  development  of  new  weapons 
and  equipment  based  on  a  rather  high  technological 
standard  in  order  to  deal  with  the  long-term  main 
threat.  In  view  of  the  current  relatively  backward  state 
of  China’s  military  equipment  and  ^e  fact  that  the 
development  cycle  of  new-generation  weapons  sys¬ 
tems  is  rather  long  and  that  the  cost  of  equipping  the 
armed  forces  is  rather  high,  we  must  also  give  thought 
to  using  mature  hi^  technology  and  new  technology 
to  modernize  existing  assets  so  as  to  meet  the  urgent 
short-term  needs  of  the  forces. 

— ^Research  tasks  and  means.  The  effectiveness  with 
which  research  tasks  are  carried  out  directly  impacts 
the  upgrading  of  military  assets,  and  research  facilities 
directly  influence  the  carrying  out  of  research  tasks.  As 
a  consequence,  research  facilities  are  a  major  factor  in 
raising  the  level  of  defense  S&T  and  in  strengthening 
our  staying  power  for  development.  At  present,  many 
of  China’s  defense  S&T  industry  facilities  were  built  in 
the  1960’s  and  1970’s,  and  a  long  time  has  passed 
without  their  being  effectively  modernized.  The  facU- 
ities  are  aging  badly  and  the  technological  capabilities 
becoming  outmoded.  This  circumstance  is  already 
ill-suited  to  the  needs  of  current  defense  research  and 
the  development  of  weapons  and  equipment,  and 
there  can  he  no  further  delay  in  modernization.  We 
should  do  away  with  the  long-standing  attitude  of 
stressing  research  tasks  but  slighting  the  construction 
of  facilities;  we  should  focus  on  the  long  term,  treat  the 
construction  of  facilities  as  an  important  step  in 
strengthening  our  reserve  potential  for  the  develop¬ 
ment  of  defense  S&T,  integrate  the  construction  of 
facilities  with  research  tasks,  and  resolve  to  make  a 
major  effort  to  create,  modernize  and  up^ade 
research  facilities  in  upport  of  long-range  national 
defense  research  and  weapons  and  equipment  devel¬ 
opment. 

Weapons  Industry  to  Accelerate  Management 
Chaises 

92FE0434C  Beijing  KEJI RIBAO  [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  10  Mar  92  p  I 

[Article  by  Ji  Hongguang  [1323  3163  0342]:  “Arma¬ 
ments  Industry  Will  Accelerate  Changeover  of  Industry 
Man^ement  Mechanism”] 


[Text]  It  was  learned  from  the  General  Office  of  the 
China  Armaments  Industry  that  althou^  a  large  decline 
in  orders  for  the  production  of  military  goods  had 
created  serious  difficulties  for  the  armaments  industry 
production  facilities,  last  year  the  industry  began  to 
experience  a  simultaneous  increase  in  earnings  and  in 
total  output  value.  This  year  the  general  office  aims  to 
further  accelerate  the  pace  of  reform  and  opening  to  the 
outside  and  the  changeover  of  the  enterprise  manage¬ 
ment  system  to  give  the  enterprises  increased  vigor  on 
the  markets. 

An  official  of  the  general  office  stated  that  this  year  the 
reform  of  the  enterprise  management  system  in  the 
armaments  industry  involves  both  the  overall  situation 
and  labor  allotments,  the  implementation  of  optimized 
labor  organization  and  the  all-employees  labor  contract 
system,  and  trial  implementation  of  the  job-proficiency 
wage  system  as  the  main  type  of  basic  wage  system.  In 
addition,  the  enteiprises  will  be  able  to  m^e  their  own 
decisions  on  the  hiring  of  personnel  in  the  light  of  their 
actual  circumstances.  Directive  plan  management  will 
be  used  in  the  production  of  military  goods,  but  in  the 
production  of  civilian  goods,  market  requirements  will 
be  flowed  to  guide  the  product  mix,  and  autonomous 
management  and  enterprise  profit-and-loss  autonomy 
will  be  promoted.  There  will  be  an  appropriate  decrease 
in  the  number  of  small  accounting  units,  and  separate 
production  of  military  and  civilian  goods  and  separate 
accounting  will  be  practiced.  In  the  course  of  improving 
the  contract  management  responsibility  system,  the 
enterprises  will  be  required  to  contract  for  profits  or 
losses,  with  strictly  applied  rewards  and  penalties. 

To  solve  the  problem  of  inadequate  market  awareness  in 
armaments  industry  enterprises,  the  general  office 
decided  to  step  up  the  establishment  of  specialized 
marketing  companies  within  the  industry  and  to 
encourage  the  enterprises  to  strengthen  their  own  mar¬ 
keting  ^oups,  assigning  between  1  and  5  percent  of  all 
enterprise  personnel  to  marketing  in  order  to  meet  the 
need  for  a  rapid  increase  in  the  output  of  civilian 
products. 

In  the  course  of  reforming  armaments-industiy  enter¬ 
prise  management,  the  general  corporation  is  laying 
particular  emphasis  on  the  leading  role  of  science  and 
technology.  The  armaments  industry’s  technical  superi¬ 
ority  in  such  fields  as  thermal  imaging,  lasers,  and 
low-light-level  technology  will  be  used  to  accelerate  the 
industrialization  of  high  technology.  Some  of  the  tech¬ 
nical  project  funds  for  civilian  products  used  to  support 
the  development  of  key  products  so  that  the  armaments 
industry’s  tradition  of  emphasizing  quality  across  the 
board  from  design  to  engineering  will  be  continued  and 
will  manifest  itself  in  the  production  of  civilian  goods. 

China  to  Exploit  Deep-Sea  Mineral  Resources  of 
Pacific  Ocean 

92FE0434I  Shanghai  WEN  HUI BAO  in  Chinese 
18  Mar  92  p  3 

[Article  by  Zhang  Ziqiang  [1728  5261  730]:  “China 
Obtains  Permission  to  Develop  Deep-Sea  Mineral 
Resources  of  Pacific  Ocean”] 
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[Text]  China  has  now  secured  permission  to  develop 
polymetal  nodules  in  the  deep-sea  region  of  the  Pacific 
Oc^n.  Yesterday,  Professor  Zhu  Jimao  [2612  4949 
2021],  Director  of  Shanghai  Jiaotong  University’s 
Underwater  Engineering  Institute,  submitted  a  program 
for  a  remote-controlled  observation  system  designed  to 
operate  at  sea  depths  of  6000  m  to  the  China  Oceanic 
Association,  which  is  the  organization  responsible  for 
the  development  of  ocean  polymetal  nodules.  The  pur¬ 
pose  of  the  project  is  to  gain  a  clear  understanding  of  the 
geology,  morphology  and  hydrology  of  the  sea  floor  and 
to  select  sites  at  which  mineral  deposits  of  satisfactory 
quality  occur. 

Extremely  rich  polymetal  nodules  (manganese  nodules) 
are  produced  by  sedimentation  on  the  ocean  floor.  They 
contain  several  dozen  elements,  including  abundant 
amounts  of  copper,  nickel,  cobalt  and  manganese,  and 
they  are  of  great  economic  value.  There  are  about  2  to  3 
trillion  tons  of  polymetal  nodules  on  the  floor  of  the 
oceans,  and  1.7  trillion  tons  on  the  floor  of  the  Pacific 
Ocean  alone.  Scientists  forecast  that  continental 
resources  of  copper,  nickel,  cobalt  and  molybdenum  will 
be  nearing  exhaustion  in  50  to  60  years,  and  man  will 
have  to  turn  to  the  development  of  sea-floor  mineral 
resources.  The  technologically  developed  western  coun¬ 
tries  began  surveying  ocean  mineral  resources  in  the 
1950’$.  In  order  to  protect  China’s  legitimate  rights  and 
interests  in  international  sea-floor  resource  development 
activities,  establishing  a  claim  to  and  developing  poly¬ 
metal  nodule  resources  has  already  been  made  one  of 
China’s  mineral  resource  strategies.  During  the  Seventh 
5-Year  Plan,  China  carried  out  surveys  over  2  million 
square  kilometers  of  the  floor  of  the  Pacific  Ocean,  and 
marked  out  about  301,000  square  kilometers  of  prospec¬ 
tive  mineral  areas  in  region  C-C  in  the  Pacific,  bounded 
by  7-13”  N  and  137-157”  W.  In  August  1990,  China 
submitted  an  application  to  the  United  Nations  Sea  Bed 
Administration  and  the  International  Law  of  the  Sea 
Administration;  it  received  authorization  on  5  March  of 
last  year.  The  Qiina  Oceanologic  Association  is  now  the 
fifth  vanguard  investor,  after  oiiganizations  in  India, 
France,  the  Soviet  Union  and  Japan,  to  have  registered 
for  deep-sea  mining. 

In  order  to  eliminate  China’s  backwardness  in  the  devel¬ 
opment  of  Pacific  Ocean  polymetal  nodule  resources,  the 
staff  of  Shanghai  Jiaotong  University’s  Underwater 
Engineering  Institute,  which  develop^  China’s  first 
shipboard  manned  submersible  and  remote-controlled 
submersible,  took  on  the  heavy  responsibility  of  pro¬ 
posing  a  program  for  a  remote-controlled  observation 
system  designed  to  operate  at  a  depth  of  6000  m,  based 
on  existing  technology.  Professor  Zhu  Jimao’s  program 
is  as  follows.  An  underwater  camera  will  be  mounted  on 
a  vehicle  capable  of  navigating  freely  at  a  sea  depth  of 
6000  m.  The  vehicle  will  be  connect^  to  a  surface  ship 
by  an  electrical  ship  with  an  underwater  repeater  unit. 
Personnel  abroad  the  surface  ship  will  control  the  vehicle 
from  a  console  and  will  use  undersea  images  from  the 
camera,  displayed  on  a  monitor  screen,  to  locate  mineral 


deposits  of  economic  value.  When  the  production  stage 
begins,  the  device  will  also  be  usable  for  on-site  moni¬ 
toring.  This  system  will  raise  China’s  undersea  tech¬ 
nology  to  a  new  level  and  will  place  98  percent  of  world 
undersea  resources  within  the  reach  of  its  development 
abilities. 


Promoting  Information  Awareness  of  Young  S&T 
Personnel 

92FE0434A  Beijing  KEJI RIBAO [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  6  Mar  92  p  4 


[Article  by  Li  Chuanhai  [2621  0278  3189],  Natural 
Sciences  E)epartment,  Dalian  Library:  “We  Must  Grad¬ 
ually  Raise  the  Information  Awareness  of  Young  S&T 
Personnel”] 

[Text]  With  the  extremely  rapid  development  of  modem 
science  and  technology,  information  has  become  the  key 
to  promoting  economic  development,  and  it  permeates 
every  area  of  society.  China’s  young  scientific  and  tech¬ 
nical  personnel  have  the  important  historical  mission  of 
promoting  the  country’s  future  scientific  and  technical 
progress,  and  increasing  their  information  awareness  is 
therefore  a  key  matter. 

We  need  not  be  modest  about  the  fact  that  in  the  40  years 
since  the  state  was  founded,  and  especially  in  the  last  10 
years  of  reform  and  opening  to  the  outside,  there  has 
been  a  significant  rise  in  the  information  awareness  of 
young  scientific  and  technical  personnel.  These  young 
people  represent  a  rather  large  percentage  of  China’s 
scientific  and  technical  force,  and  they  make  a  positive 
contribution  to  the  achievement  of  major  scientific  and 
technical  results.  It  is  reported  that  young  specialists 
made  up  68  percent  of  the  specialist  groups  working  on 
“863  Plan”  projects  alone.  Not  only  that,  but  we  almost 
daily  read  press  reports  of  inspiring  accomplishments 
and  achievements  by  young  S&T  personnel  based  on  the 
use  of  information  resources.  But  we  must  also  recognize 
that  our  young  S&T  personnel’s  information  awareness 
still  falls  far  short  of  the  needs  of  scientific  and  techno¬ 
logical  development.  Surveys  have  brought  to  light  the 
following  facts. 

— When  certain  young  S&T  personnel  work  on  a  topic, 
they  make  virtually  no  attempt  to  find  out  what  has 
already  been  done,  and  there  is  still  a  certain  amount 
of  confusion  regarding  information  work  and  the 
value  of  information, 

— Only  29  percent  of  S&T  personnel  can  read  a  foreign 
language,  93  percent  have  never  received  any  infor¬ 
mation  training,  and  26  percent  have  no  knowledge  of 
information  retrieval. 

— Nearly  half  of  all  S&T  personnel  have  never  used  such 
valuable  documents  as  foreign  scientific  and  technical 
journals,  standards,  and  patents. 
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— China’s  S&T  personnel  engaged  in  research  projects 
spend  an  average  of  only  10  to  1 5  percent  of  their  time 
collecting  information,  while  in  the  US  the  figure  is 
fiiUy  59  percent. 

— ^The  rate  of  utilization  of  imported  foreign-language 
books  and  publications  in  this  country  is  no  more  than 
30  percent,  and  in  some  cases  it  is  as  low  as  5  percent. 
On  average,  70  percent  of  publications  are  never 
consulted. 

— It  is  reported  that  in  the  United  States  there  is  an 
average  of  10  million  computerized  information 
searches  per  year,  while  in  this  country  the  average  is 
only  a  few  thousand  per  year. 

— ^The  rate  of  duplication  of  research  in  China  is  fuUy  35 
percent. 

The  above  figures  make  it  quite  clear  that  information 
awareness  among  China’s  young  S&T  personnel  is  uni¬ 
versally  weak  and  is  far  behind  that  in  the  developed 
foreign  countries.  Starting  in  the  1970’s,  the  United 
States,  Japan,  and  several  other  western  countries 
declared  that  information  is  the  focus  of  resource  devel¬ 
opment,  that  information  is  society’s  ^‘second  resource,” 
“invisible  wealth,”  or  “key  to  problem  solving”  and  the 
most  vital  component  of  productive  capabilities,  and 
that  the  ability  to  develop  and  utilize  information 
resources  will  effectively  promote  technical,  economic 
and  social  development.  It  is  reported  that  from  1945  to 
1970,  25  percent  of  Japan’s  S&T  investment  was  used 
for  information  and  that  this  information  brought  into 
being  70  percent  of  all  mainstream  industrial  technology. 
Some  32  percent  of  the  increase  in  the  output  value  of 
the  Japanese  economy  in  the  postwar  period  resulted 
from  the  use  of  information.  In  the  early  1980’s,  the  US 
announced  that  more  than  50  percent  of  its  gross  natural 
product  was  related  to  scientific  and  technical  informa¬ 
tion.  This  makes  clear  the  great  importance  that  the 
industriaUy  develo]^  countries  attach  to  the  material¬ 
ization  of  information  and  indicates  their  awareness  of 
the  increasingly  direct  connection  of  information  with 
technology  and  the  economy. 

As  a  consequence,  we  must  vigorously  raise  the  informa¬ 
tion  awareness  of  the  generation  of  young  S&T  personnel 
who  will  cross  over  into  the  next  century,  step  up  our 
efforts  to  publicize  science  and  technology  and  thor- 
ou^y  rectify  the  current  low  level  of  information  capa¬ 
bilities;  these  are  essential  steps  if  we  are  to  face  boldly 
the  ch^enges  of  world  scientific,  technical  and  eco¬ 
nomic  competition  in  the  21st  Century  and  to  take  up 
the  heavy  tasks  of  China’s  scientific,  technical  and 
economic  development. 

First,  we  most  strei^^tfaen  the  organic  linkage  of  scientific 
and  technical  awareness  with  information  awareness.  The 
idea  that  science  and  technol<^  are  the  first  productive 
force  has  gradually  entered  into  the  consciousness  of 
young  scientific  and  technical  personnel.  But  S&T  infor¬ 
mation  is  a  major  component  of  this  first  productive 
force:  it  is  a  vanguard  promoting  scientific,  technical  and 


economic  progress  and  is  an  inexhaustible  treasure- 
house.  To  achieve  universal  recognition  of  this  principle 
among  young  S&T  personnel  still  requires  vigorous  and 
intensified  publicity  efforts. 

Second,  we  must  publicize  more  vigorously  the  conversion 
of  information  products  to  commodities  and  promote  the 
development  of  an  information  industry.  The  output 
volume  and  output  value  of  the  information  industry  are 
a  concrete  expression  of  a  modem  society’s  information 
capabilities.  In  China,  practicable,  effective  measures 
such  as  publicizing  the  development  of  databases  and  the 
use  of  computer  linkages  for  information  retrieval  must 
be  taken  in  order  to  convert  information  products  into 
commodities  and  to  promote  the  development  of  the 
information  industry.  Only  in  this  way,  through  the 
development  of  the  information  industry  and  practical 
experience  of  its  value  and  capabilities,  will  it  be  possible 
to  make  young  S&T  personnel  truly  aware  of  the  position 
and  function  of  information  work  and  to  increase  their 
information  awareness. 

Third,  vigorously  develop  efforts  to  publicize  information 
and  disseminate  an  awareness  of  information.  This  work 
has  already  become  standard  practice  and  has  been 
systematized  in  the  developed  countries.  For  example, 
the  Japanese  government  is  constantly  holding  such 
mass  publicity  activities  as  national  “information 
months”  and  “science  and  technology  weeks.”  China 
should  have  similar  S&T  publicization  activities  and 
should  use  real  examples  and  the  like  to  publicize  the 
capabilities,  value  and  effectiveness  of  information  to 
young  S&T  personnel  and  to  the  entire  society  in  order 
to  raise  their  information  awareness. 

Publicizing  science  and  technology  should  create  a  cli¬ 
mate  of  public  opinion  in  which  the  entire  society  is 
concerned  with  increased  information  awareness  and 
supports  increased  information  awareness  on  the  part  of 
young  S&T  personnel.  Scientific  and  technical  publici¬ 
zation  must  help  the  entire  society  in  its  efforts  to  raise 
the  information  awareness  of  young  S&T  personnel;  this 
is  an  undertaking  in  which  a  major  effort  should  be  made 
now. 

Trends  in  S&T  Human  Resources  Development 
During  the  1990’s 

92FE0434F  Beijing  KEJI RIBAO  [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  23  Mar  92  p  3 

[Article  by  Zhen  Yuantai  [3914  3293  3141],  Chinese 
Personnel  and  Human  Resources  Institute:  “Analysis  of 
the  Status  of  S&T  Human  Resources  Development 
During  the  1990’s] 

[Text]  The  1990’s  is  the  key  period  for  China’s  economic 
takeoff.  As  the  primary  resource  and  most  important 
factor  in  production  capacities,  what  trend  of  develop¬ 
ment  will  scientific  and  technical  manpower  resources 
exhibit  during  this  historical  process?  In  this  article,  we 
use  the  historical  experience  of  the  1980’s  to  analyze  the 
likely  trends  in  the  1990’s. 
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1.  If  the  Annual  Ayerace  Rate  of  Increase  of  the  1980’s 
Is  Maintained,  the  S&T  Manpower  Pool  WiU  Meet  the 
Manpower  Ne^  fiw  Economic  Takeoff  in  the  1990*s. 

The  scale  of  S&T  manpower  resources  has  a  a  specific 
correspondence  to  economic  growth.  In  the  latency  stage 
of  economic  takeoff,  under  the  stimulus  of  the  econ¬ 
omy's  acute  need  for  S&T  manpower,  the  number  of 
S&T  personnel  expands  faster  than  the  rate  of  economic 
development,  with  the  expectation  that  when  the 
trained-personnel  threshold  for  economic  takeoff  is 
reached,  this  will  promote  economic  takeoff. 

The  rate  of  increase  of  S&T  manpower  density  (i.e.,  the 
percentage  of  S&T  persoimel  among  a  society's  work 
force)  is  highly  correlated  with  the  rate  of  economic 
growth.  For  example,  the  coefficient  of  correlation  with 
the  rate  of  increase  in  labor  productivity  is  0.96  and  the 
coefficient  of  correlation  wi^  per-capita  output  value  is 
0.97.  Thus,  the  S&T  manpower  density  is  commonly 
regarded  as  an  important  measure  of  the  S&T  manpower 
pool.  The  threshold  for  economic  takeoff  in  terms  of  the 
S&T  manpower  density  is  7  percent. 

China's  S&T  manpower  resources  increased  from  9.848 
million  in  1980  to  23.765  million  in  1989  (including 
personnel  in  units  under  coUective  ownership),  and  the 
annual  rate  of  increase  was  9.96  percent,  exceeding  the 
economic  growth  rate  of  6  percent.  The  scientific  man¬ 
power  density  increased  from  2.3  percent  in  1980  to  4.3 
percent  in  1984,  still  2.7  percent  short  of  the  takeoff 
threshold  of  7  percent. 

It  is  forecast  that  by  the  year  2000,  the  maximum 
possible  size  of  society's  labor  force  (a  working-age 
population  of  781  million  times  a  labor  participation 
rate  of  82  percent)  will  be  640.42  million.  Thus,  for  the 
S&T  manpower  density  to  reach  7  percent  before  the 
year  2000,  the  S&T  manpower  pool  must  expand  to 
44.80  million.  If  the  1980's  rate  of  increase  in  the  S&T 
manpower  pool  (9.96  percent)  is  continued,  then,  based 
on  the  1989  S&T  manpower  figure  of  23.765  million,  it 
will  reach  the  required  figure  by  1998. 

However,  it  must  be  noted  that  the  rate  of  increase  in  the 
S&T  manpower  pool  was  highly  unstable.  The  highest 
rate  of  increase  was  in  1988,  when  it  reached  20.46 
percent,  with  an  increase  of  0.55  percent  in  the  S&T 
manpower  density.  The  lowest  rate  was  3.76  percent  in 
1985,  equivalent  to  an  increase  of  only  0.01  percent. 
Clearly,  an  unstable  rhythm  of  development  of  the  S&T 
manpower  pool  is  not  beneficial  to  economic  develop¬ 
ment.  As  a  consequence,  in  order  to  make  the  increase  in 
the  S&T  manpower  a  catalyst  for  economic  takeoff,  we 
must  take  effective  steps  to  maintain  a  steady  rate  of 
increase  in  the  manpower  pool,  e.g.,  a  more  scientific 
and  more  standardized  system  for  appointments  to  spe¬ 
cialized  technology  posts  and  student  recruitment  and 
placement  in  advanced  and  secondary  specialized 
schools.  In  this  way,  China's  S&T  manpower  prol  will  be 
able  to  meet  the  requirements  for  economic  takeoff 
during  the  1990*s. 


2.  If  we  boldly  select  and  utilize  middle-aged  and  young 
specialized  S&T  personnel,  the  professiomil- 
ad?ancement  structure  of  the  S&T  manpower  pool  can 
be  made  more  rational  during  the  1990*s. 

In  the  1980*s,  there  were  major  changes  in  the  profes¬ 
sional-advancement  structure  of  China’s  S&T  manpower 
pool.  In  1980,  as  a  result  of  historical  factors,  the 
professional-advancement  structure  of  the  S&T  man¬ 
power  pool  was  distorted,  and  the  proportions  of  senior- 
level,  intermediate-level  and  basic-level  specialized  S&T 
personnel  (including  personnel  not  yet  hired)  was 
1:15:216.  As  a  result  of  a  variety  of  system  reform 
efforts,  by  1989  the  professional-advancement  structure 
was  1:5.7:18,  close  to  the  proportions  of  1:6:14  generally 
regarded  as  a  rational  one  for  the  academic  world. 

But  because  the  negative  factors  adversely  affecting  the 
professional-advancement  structure  of  the  S&T  man¬ 
power  pool  were  not  entirely  eliminated,  owing,  for 
example,  to  the  influence  of  old  concepts  such  as  ranking 
in  terms  of  seniority  and  favoring  seniority  at  the 
expense  of  accomplishment,  as  well  as  to  limited  quotas 
for  appointments  to  senior-level  specialized  technical 
positions,  middle-aged  and  young  specialized  S&T  per¬ 
sonnel  had  great  difficulty  in  advancing  in  their  fields. 
The  result  was  that  the  tot^  number  of  persons  with  high 
posts  in  the  S&T  manpower  pool  was  low  and  its 
members  were  aging.  In  1989,  of  934,000  persons 
appointed  to  high-level  specialized  S&T  posts,  661,000 
(70,8  percent)  were  at  least  51  years  old.  By  the  year 
2000, 80  percent  of  the  existing  holders  of  high  posts  will 
have  retired.  These  circumstances  are  not  beneficial  to 
the  personnel  resource  structure  or  to  the  development 
of  S&T  and  of  the  economy. 

On  the  other  hand,  China  has  a  solid  supply  of  advanced 
specialized  personnel.  In  1989  about  2.566  million  mid¬ 
dle-aged  persons  (aged  between  40  and  50)  had  already 
reached  middle-level  positions,  and  the  total  number  of 
graduate  students  (including  students  studying  abroad  at 
public  expense)  that  had  graduated  since  1980  was  about 
200,000.  But  in  populous  advanced  S&T  fields,  young 
S&T  leaders  are  still  a  rarity,  and  experts  note  that  by  the 
year  2000,  as  a  lai^e  group  of  holders  of  high  posts 
retires,  the  talent  gap  will  become  even  more  severe. 
Consequently,  we  must  begin  to  take  effective  steps  in 
order  to  break  down  bad  habits  and  outmoded  customs, 
consistently  make  reform  more  thorough,  and  establish  a 
good  system  that  causes  a  myriad  of  persons  with  supe¬ 
rior  abilities  to  emerge  and  makes  the  fullest  use  of 
everyone's  abilities;  in  particular,  we  must  boldly  select 
and  train  young  S&T  leaders,  so  that  in  the  late  1990's, 
China's  S&T  manpower  pool  will  have  an  increasingly 
rational  professional-advancement  structure  and  age 
structure. 

3.  Work  for  nuyor  breakthroughs  in  the  reform  of  the 
management  system,  and  thoroughly  solve  the  problem 
of  inadequate  placement  of  S&T  personnel. 

S&T  personnel  will  truly  produce  an  effect  only  if  they 
are  involved  in  social  and  economic  activities.  As  a 
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result,  rational  placement  of  personnel  has  an  even  more 
direct  and  deep-seated  influence  on  the  economy  than 
such  relatively  independent  of  matters  as  the  size  of  the 
S&T  manpower  pool  and  its  internal  structure.  If  the 
placement  problem  is  not  effectively  resolved,  a  larger, 
better-structured  S&T  manpower  pool  wiU  not  produce 
any  benefit.  China’s  current  S&T  manpower  resource 
development  and  management  system,  with  its  central¬ 
ized  contracting  and  centralized  management  mecha¬ 
nism,  has  not  yet  been  essentially  changed  for  the  better, 
and  the  inefficient  placement  of  S&T  personnel  is  still  a 
relatively  serious  problem.  Some  manifestations  of  the 
problem  are  as  follows. 

a.  Irrational  Distribution  of  Trained  Manpower  Among 
Industries.  I>epartments  with  relatively  high  socisd 
standing  that  have  superior  material  benefits  have  long 
been  popular  with  trained  personnel,  but  industries  with 
arduous  working  conditions,  such  as  agriculture  and 
allied  fields  (forestry,  stock-raising  and  fisheries)  and 
geological  and  mining  surveying,  have  been  unpopular. 
According  to  statistics  from  relevant  state  personnel 
departments,  between  1980  and  1989  the  total  number 
of  specialized  technical  personnel  in  state  administrative 
bodies  increased  by  a  factor  of  3.28,  from  462,000  to 
1.516  million,  representing  an  average  annual  growth 
rate  of  14. 1 1  percent,  which  exceeded  by  4. 1 5  percentage 
points  the  annual  growth  rate  of  9.96  percent  for  all  S&T 
personnel.  Conversely,  agriculture  and  allied  fields  and 
mining  surveying,  which  were  already  weak  in  personnel 
terms,  had  a  slower  rate  of  increase:  the  number  of 
specialized  technical  personnel  in  agriculture  and  allied 
fields  increased  from  487,000  in  1980  to  979,000  in 
1989,  representing  an  annual  growth  rate  of  8.07  per¬ 
cent,  1.89  percentage  points  below  the  overall  growth 
rate  of  S&T  manpower.  The  average  growth  rate  in  the 
mining  surveying  industry  was  only  5.94  percent,  which 
was  4.02  percentage  points  below  the  overall  growth  rate. 

b.  Irrational  Distribution  of  the  Trained-Manpower  Pool 
Over  Organizational  Types.  Specialized  technical  per¬ 
sonnel  tend  to  be  concentrated  in  state  administrative 
bodies  and  service  units,  while  the  basic-level  enterprises 
and  units  that  urgently  need  specialized  technical  per¬ 
sonnel  suffer  from  a  relative  shortage.  There  are  also 
rather  large  differences  in  such  key  qualitative  measures 
as  professional-advancement  conffitions  and  education. 
The  enterprises’  senior-position  ratio  (the  percentage  of 
senior  jobs  among  all  jobs)  is  3.37  percent,  3.6  per- 
cen^e  points  below  the  figure  of  6.97  in  state  adm^s- 
trative  bodies  and  service  units;  the  enterprises’  mid¬ 
position  ratio  (the  percent^e  of  mid-level  jobs  among  all 
jobs)  is  21.24  percent,  which  is  3,31  percent  below  the 
figure  of  24.55  percent  in  state  administrative  bodies 
and  service  units.  The  fraction  of  specialized  S&T  per¬ 
sonnel  in  enterprises  with  secondary  or  advanced  special 
education  is  31.8  percent,  4.5  percentage  points  below 
the  figure  of  36.3  percent  in  state  administrative  bodies 
and  service  units.  The  short^e  of  specialized  technolog¬ 
ical  talent  in  the  enterprises  is  one  of  the  factors  respon¬ 
sible  for  the  slow  technological  advancement  of  Chinese 
enterprises  and  the  low  quality  of  their  products. 
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c.  Irrational  Geographic  Distribution  of  the  Talent  Pool. 
For  many  years,  the  placement  of  scientific  and  technical 
personnel  has  been  carried  on  by  administrative 
methods.  In  terms  of  geographic  distribution,  the  central 
and  westerti  areas,  which  are  relatively  backward,  have 
received  special  consideration,  and  as  a  consequence,  the 
trained-manpower  ratio  in  these  two  areas  is  higher  than 
that  in  the  east,  while  the  economic  benefits  that  these 
areas  produce  are  less  than  those  produced  by  the  east. 

In  the  late  1980’s,  with  the  implementation  of  the 
“coastal  economic  development  strategy”  and  the 
increasingly  thorou^  implementation  of  the  guideline 
of  “making  economic  activity  the  central  focus,”  there 
was  an  increase  in  the  placement  of  S&T  personnel  in  the 
eastern  region;  but  the  overall  system  changes  were 
small,  and  the  trained-manpower  ratios  for  the  central 
and  western  regions  are  hi^er  than  those  for  the  east, 
while  the  economic  benefits  that  they  produce  still 
remain  lower  than  those  of  the  east.  It  is,  of  course, 
necessary  to  develop  the  economies  of  the  central  and 
western  regions  and  to  strengthen  personnel  resource 
placement  there,  but  the  problem  of  how  to  unify  per¬ 
sonnel  placement  with  economic  benefits  and  to  make 
thorou^  use  of  qualified  personnel  is  an  even  more 
complex  and  daunting  task.  We  must  face  these  prob¬ 
lems  squarely  and  solve  them. 

In  the  efforts  to  place  scientific  and  technical  personnel, 
such  matters  as  setting  up  and  improving  the  market 
mechanism,  expanded  hiring  autonomy  for  economic 
bodies,  and  increasingly  scientific  macroscopic  regula¬ 
tion  by  the  government,  are  key  reform  measures  for 
China’s  S&T  personnel  resource  development  and  man¬ 
agement  during  the  1990’s. 

Enhancing  S&T  Security  Consciousness 

92FE0541C  Beijing  KEJI RIBAO  [SCIENCE  AND 
TECHNOLOGY  DAILY]  in  Chinese  23  Apr  92  p  4 

[Article  by  Li  Baotai  [2621  0202  3141]  of  the  State 
Science  and  Technology  Commission:  “Strengthen  Pro¬ 
paganda  on  S&T  Security  Consciousness’’] 

[Text]  During  the  process  of  reform  and  opening  up, 
stren^hening  propaganda  on  S&T  is  extremely  neces¬ 
sary,  but  as  a  part  of  it  we  should  also  be  concerned  with 
the  importance  of  propaganda  on  S&T  security. 

Propaganda  refers  to  the  use  of  the  mass  media  to 
introduce  publicly  a  particular  thing  in  the  hope  that 
everyone  in  society  will  have  a  common  understanding. 
Security,  on  the  other  hand,  refers  to  the  intentional 
control  of  certain  types  of  imj^rtant  information  to 
make  them  secret  and  not  publicly  known  in  order  to 
protect  certain  interests. 

Generally  speaking,  unique  S&T  achievements  having  a 
vanguard  status  in  the  world  can  produce  rather  substan¬ 
tial  improvements  in  production  levels  and  produce 
relatively  high  economic  benefits.  As  a  result,  they  may 
become  an  object  that  everyone  fights  for.  Thus,  when 
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people  are  protecting  their  own  rights  and  interests,  it  is 
best  to  use  security  measures,  meaning  the  tight  protec¬ 
tion  of  all  or  part  of  the  information  about  certain  major 
S&T  achievements  for  a  certain  period  of  time.  All 
countries  pay  extremely  close  attention  to  the  utilization 
of  tactical  measures  for  security  to  prevent  others  from 
stealing  them. 

Thus,  when  we  say  “security”  we  are  not  being  myste¬ 
rious  and  our  relationship  with  everyone  is  not  remote. 
The  key  is  whether  or  not  we  have  a  correct  security 
consciousness.  First,  the  role  of  security  is  absolutely  not 
F^ive,  it  is  active.  Security  policies  are  flexible  and  not 
rigid.  They  are  like  a  valve  that  regulates  the  flow  of 
secret  technology  inside  China  and  to  the  outside  and 
must  control  the  dimensions  of  exports,  extension,  coop¬ 
eration,  and  other  areas.  Protecting  at  appropriate  times 
and  releasing  at  appropriate  times,  flexible  readjustment 
always  places  it  in  a  favorable  status.  Thus,  we  can  draw 
this  conclusion:  the  development  of  S&T  inevitably 
carries  along  and  requires  that  S&T  security  work  serve 
it  and  provide  guarantees.  In  contrast,  security 
work  also  promotes  the  development  of  S&T  and  enables 
the  more  effective  conversion  of  S&T  into  forces  of 
production. 

Consciousness  of  security  in  our  whole  society  at  present 
is  not  very  high.  This  is  directly  related  to  the  very  little 
propaganda  and  education  we  have  done  regarding  S&T 


security.  We  should  do  more  in  this  area,  especially 
among  all  S&T  workers  and  the  relevant  leaders,  who 
must  fully  understand  the  serious  consequences  of 
neglecting  security.  Haven’t  public  security  departments 
repeatedly  broken  cases  of  illegal  elements  spying  on  and 
stealing  China’s  technical  secrets?  Weak  security  con¬ 
sciousness  can  also  lead  to  leaks  of  secrets  in  foreign 
affairs  activities  like  going  abroad  for  advanced  training, 
lecturing,  participating  in  academic  conferences,  holding 
exhibitions,  and  so  on.  Thus,  we  must  strengthen  educa¬ 
tion,  overcome  the  mistaken  idea  that  there  are  no 
secrets  to  protect,  that  secrets  are  hard  to  protect,  and  the 
lack  of  concern  for  leaking  secrets,  prevent  behavior 
involving  the  provision  of  technical  secrets  for  petty 
gains,  establish  the  concept  that  it  is  a  service  to  protect 
security  and  that  leaking  secrets  and  selling  the  state’s 
technic^  secrets  are  crimes,  and  gradually  increase  the 
self-consciousness  of  all  of  society  regarding  preserving 
S&T  secrets.  Moreover,  there  are  also  security  problems 
in  public  propaganda  reports  themselves  (including 
books  and  periodicals,  video  and  sound  recordings,  and 
so  on).  Abstracting  units  and  individuals  lack  a  concept 
of  security  and  inspection  by  publishing  organizations  is 
ineffective,  all  of  which  can  result  in  losses  to  varying 
degrees  as  a  result  of  leaking  secrets.  Thus,  propaganda 
on  S&T  security  should  be  an  important  aspect  of  S&T 
propaganda. 
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CAS’s  Goal  for  Eighth  5-Year  Plan 

92FE0418C  Beijing  BEIJING  KEJI BAO  [BEIJING 
SCIENCE  AND  TECHNOLOGY  NEWS]  in  Chinese 
8  Feb  92  pi 


[Article  by  Shi  Wenjie  [0670  2429  1240]  and  Jing  Haiou 
[2529  3189  7743]] 

[Text]  One  of  the  main  goals  in  scientific  research  of  the 
CAS,  as  recently  established  in  the  context  of  goals  for 
the  1990*s,  is  to  establish  a  number  of  research  bases  as 
focal  areas  and  directions  of  the  CAS  and  for  the 
completion  of  major  national  and  institutional  missions. 

In  the  next  few  years,  the  CAS  will  be  working  on  major 
national  and  institutional  projects,  organize  and  imple¬ 
ment  the  key  projects  in  the  Eighth  5-Year  Plan,  conduct 
projects  in  the  “863"’  program  and  major  basic  research 
programs,  complete  major  projects  that  use  the  specialty 
and  advant^e  of  the  CAS  and  strive  for  a  series  of 
high-level,  high-profit  research  results  in  5  years,  so  that 
application  and  development  research  results  may  be 
commercialized  in  a  timely  fashion. 

The  CAS  will  also  build  science  centers  in  the  Eighth 
5-Year  Plan  period.  The  science  centers  are  based  on  the 
open  laboratory  and  are  another  reform  measure  in  the 
area  of  basic  research.  They  will  be  characterized  as  open 
to  domestic  and  foreign  visitors  and  being  multidisci¬ 
plinary.  The  centers  will  adopt  a  new  employment 
system  and  recruit  prominent  scientists  from  China  and 
abroad  in  order  to  attract  S&T  talents  to  push  the 
frontier  in  science  forward. 

In  the  building  of  100  open  laboratories,  the  CAS  will 
continue  to  practice  periodic  evaluation  and  meritorial 
competition  to  ensure  the  high  quality  of  the  open 
laboratories.  The  CAS  will  also  strengthen  the  organi¬ 
zation  and  cooperation  of  open  laboratories  to  facili¬ 
tate  interdisciplinary  activity  and  the  formation  of 
priority  fields.  High  level  openness  will  be  encouraged 
to  attract  prominent  scientists  from  here  and  overseas 
to  work  in  the  open  laboratories.  Efforts  will  be  made 
to  increase  the  number  of  national  key  laboratories 
from  43  to  about  50. 

To  combine  the  implementation  of  national  key  projects 
and  major  projects  in  the  academy,  the  CAS  will  build 
10-15  engineering  research  centers  and  strive  to  be 
included  in  the  national  engineering  research  center  and 
engineering  technology  center  programs.  The  engi¬ 
neering  research  centers  will  have  the  ability  to  tackle 
key  problems  and  have  intermediate  testing  and  produc¬ 
tion  capability  and  will  be  closely  tied  to  industry  and 
enterprise  groups.  They  will  provide  an  avenue  for 


converting  research  results  into  production.  They  will  be 
market  oriented  and  will  derive  their  operating  funding 
from  assuming  national  and  industrial  R&D  missions, 
technology  transfer,  and  intermediate  testing  and  pro¬ 
duction.  A  beneficial  cycle  of  promoting  production  with 
technology  and  vice  versa  will  be  established. 

Also  in  the  Eighth  5-Ycar  Plan,  the  CAS  will  establish  a 
Chinese-style  ecological  research  network,  strengthen  30 
core  stations  and  four  branch  research  centers  on  water, 
soil,  atmosphere,  and  biology,  and  a  general  research 
center.  Field  test  instruments  will  be  modernized  and 
standardized.  Regional  development  of  resources, 
ecology,  and  agriculture  will  be  improved.  Basic  research 
for  ecological  systems  and  hi^  quality,  resource- 
economized  agricultural  demonstration  will  be  con¬ 
ducted.  In  the  meantime,  research  on  global  changes  will 
be  actively  pursued. 

CAS  S&T  Development  in  Seventh  5-Year  Plan 
Analyzed 

92FE0418A  Tianjin  KEXUE  XUE  YU  KEXUE 
JISHU  GUANLI  [SCIENCE  OF  SCIENCE  & 
MANAGEMENT  OF  S,T]  in  Chinese  Vol  13  No  2, 

Feb  92  pp  4F45 

[Article  by  Cao  Hengzhong  [2580  1854  1813]  and  Li 
Shizhu  [2621  4258  2691]  of  the  Chinese  S&T  Promotion 
and  Development  Research  Center,  responsible  editor 
You  Siyi  [3266  1835  1837]] 

[Excerpt]  [Passage  omitted]  In  1989,  the  CAS  strived  to 
carry  out  the  Party  Central  Committee’s  policy  of  “rec¬ 
tification  and  deepening  the  reform,”  improved  the 
internal  and  extern^  environment  for  ^T  research,  and 
steadily  promoted  S&T  development. 

L  S&T  Investment  Analysis  and  Evaluation 

1.  Spending  on  S&T  Continued  To  Grow  But  at  a 
subtly  Slower  Rate 

Table  1  shows  that  the  total  expenditure  of  the  CAS  has 
been  growing  every  year  since  1 986;  the  rate  of  growth  in 
1987  (18.9  percent)  was  the  highest.  After  1988,  the  rate 
of  growth  has  been  declining.  In  1986,  the  research 
expenditure  of  the  CAS  was  14.2  percent  less  than  the 
previous  year.  Since  1987,  the  research  expenditure  has 
been  growing  every  year.  TTie  amount  of  research  expen¬ 
diture  growth  was  the  l^est  in  1987  (25.4  percent),  and 
it  has  been  on  the  decline  after  that  year.  Compared  to 
1988,  the  growth  rate  of  CAS  research  projects  expendi¬ 
ture  declined  by  0.3  percent  although,  granted,  the 
expenditure  growth  of  17.7  percent  on  projects  was  still 
very  high. 
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TaMe  1. 1986-1989  Spending  at  CAS 


m$ 

1987 

1988 

1989 

Gienlh 

^3 

Grewth 

iale(%) 

Giowtli 

iate(%) 

AMnt 

Growtk 

iite(%) 

Total  eqienditure  (in  10,(XX)  yuan) 

78.468 

1.3 

18.9 

104.103 

11.6 

115.512 

11 

Researdi  expenditure  (in  10,000 
yuan) 

49.178 

-14.2 

61.657 

25.4 

67.096 

8.8 

71.422 

6.4 

Project  expenditure  (in  10,000  yuan) 

— 

— 

34.435 

— 

40.635 

18.0 

47.826 

17.7 

On  the  whole,  the  expenditure  of  the  CAS  in  1989  was 
higher  than  the  previous  year,  but  the  rate  of  growth  has 
slowed  down.  'liiis  is  ma^y  due  to  the  fact  that  the  rate 
of  growth  of  CAS  income  has  gone  down.  In  1989,  the 
total  income  was  1.31031  billion  yuan,  which  repre¬ 
sented  a  growth  of  only  3.S  percent  over  the  previous 
year.  Compared  to  1988,  the  growth  rate  has  dropped  by 
20.5  percent. 

In  1989,  the  average  project  expenditure  at  CAS  was 
58,000  yuan  per  project  The  amounts  for  basic  research, 
application  research,  and  experimental  development 
projects  were  respectively  41,000,  63,000,  and  87,000 


per  project,  with  experimental  development  projects 
receiving  the  highest  funding.  Compart  to  1988,  the 
average  funding  per  project  at  CAS  increased  by  7.4 
percent.  The  growth  in  application  research  project 
expenditure  was  the  greatest,  at  18.9  percent,  while  the 
level  for  basic  research  and  experimental  development 
research  held  constant. 

2.  Steady  Growth  in  Project  Personnel 

Table  2  shows  that  the  growth  rate  for  project  personnel 
in  1989  was  greater  than  the  growth  of  total  S&T 
personnel. 


TaUe  2.  Project  Personnel  in  1987-1989 
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1987 

1988 

1989 

1^3 

Graarth 

•a«e(%) 

Gfuntt 

NMber 

Giewth 
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NMkcr 

Grawth 
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In  terms  of  types  of  projects,  the  growth  of  personnel 
deployment  in  1989  for  basic  research  projects  and 
experimental  development  projects  were  respectively  7. 1 
percent  and  15.0  percent.  The  magnitude  of  growth  was 
large,  especially  in  experimental  development  projects. 
These  data  showed  that  the  CAS,  while  it  continued  to 
strengthen  basic  research  in  1989,  has  gr»tly  strength¬ 
ened  experimental  development  activities  that  were 
closely  tied  to  die  national  economy  in  order  to  serve  the 
economic  development 

In  1989,  persoimel  associated  with  application  research 
projects  in  the  CAS  decreased  0.5  percent  as  compared 
to  1988.  However,  personnel  in  application  research 
projects  still  accounted  for  46.0  percent  of  the  total  S&T 
persoimel.  Application  research  is  still  the  main  area  of 
study  at  the  CAS. 

3.  Capital  Constmction  Continned  To  Grow,  Bat  at  a 
Slower  Pace 

In  1989,  the  CAS  invested  271.32  million  yuan  on 
capital  construction  and  actually  completed  293.84  mil¬ 
lion  yuan  of  capital  construction.  A  total  of  298,743 
square  meters  of  building  were  complete^  including 
150,000  square  meters  of  residence  buildings,  and 


77,950  square  meters  of  research  buildings.  Compared  to 
1988,  there  was  a  4  percent  growth  in  capital  construc¬ 
tion,  and  a  20.9  percent  growth  in  building  area  com¬ 
pleted.  Among  the  large-  and  medium-scaled  projects, 
the  Lanzhou  Heavy  Ion  Accelerator  Project  pas^d  state 
certification,  the  Beijing  Electron-Positron  Collider  and 
the  Shenyang  Robotic  Demonstration  Project  have  the 
early  preparation  phase  for  state  certification.  The  2.16 
meter  astronomical  telescope,  the  largest  in  the  Far  East, 
has  been  completed  at  the  Xinglong  Station  of  the 
Beijing  Observatory.  Small-scale  projects  included  the 
completion  of  the  Metal  Corrosion  Prevention  Institute, 
Ae  Psychology  Institute,  the  Theoretical  Physics  Insti¬ 
tute,  and  the  Advanced  S&T  Center. 

n.  Analysis  and  Evahiation  of  S&T  Activities 

With  the  effort  of  all  the  staff  and  workers,  the  CAS 
achieved  good  progress  in  1989  in  its  scientific  research 
and  other  S&T  activities. 

1.  Scientific  Research  Continued,  Total  Number  of 
Projects  Increased 

In  1989,  the  CAS  conducted  a  total  of  8,287  projects, 
which  represented  a  9.3  percent  growth  over  1988.  After 
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a  growth  of  6.9  percent  in  1988,  the  number  of  projects 
grew  another  2.4  percent  in  1 989.  Of  these  projects  2,080 
were  new  starts  and  1,677  projects  were  completed  in 
1989. 

Aihong  the  projects  started  in  1989,  the  breakdown  for 
basic  research,  application  research,  and  experimental 
development  projects  was  38.4  percent,  44.2  percent, 
and  10.3  percent,  respectively.  Other  types  of  projects, 
including  manufacturing  and  design,  promotion  and 
demonstration,  technical  services,  and  production  activ¬ 
ities,  accounted  for  7.1  percent.  In  comparison,  the 
breakdown  figures  of  1988  were  36.8  percent,  45.4 
percent,  11.1  percent,  and  6.6  percent,  respectively. 
Compared  to  1988,  the  basic  research  category  had  a 
growth  while  application  research  and  development 
projeds  had  a  sli^t  decrease. 


2.  S&T  Projects  Are  Properiy  Implemented 

As  a  comprehensive  research  center  for  natural  science, 
the  CAS  assumed  the  responsibility  for  China's  ‘"Seventh 
5-Year  Plan”  project,  “863  High-Tech”  development 
project  and  the  national  natu^  science  foundation 
project.  In  addition,  the  CAS  also  implemented  its  own 
major  projects  and  top  priority  projects.  In  1989,  the 
CAS  strengthened  its  organization  and  coordination  of 
implementing  the  projects,  timely  evaluated  and 
assessed  the  major  research  results. 

(1)  Nadonal  Key  S&T  Projects 

In  the  “Seventh  5-Ycar  Plan,”  the  CAS  participated  in  47 
items  and  145  subjects  of  research  work.  To  concentrate 
personnel,  finance,  and  material  resources  in  obtaining 
significant  results  ^e  State  Planning  Commission  formu¬ 
lated  the  “214  project”  (214  refers  to  20  items  on  technol¬ 
ogies  and  facilities,  100  items  on  new  technologies  and  400 
items  on  new  products),  which  was  used  as  a  main  target 
for  the  national  key  S&T  projects  in  the  Seventh  5-Year 
Plan  and  as  a  fundamental  evaluation  standard.  During 
the  “Seventh  5-Year  Plan”  perio^  the  CAS  assumed  four 
items  on  technologies  and  fecilities,  12  on  new  technolo¬ 
gic  and  52  on  new  product  development  in  the  “214 
project.”  By  the  end  of  1989,  there  were  90  certified 
research  results  and  intermediate  results. 

In  September  1989,  the  State  Planning  Commission,  the 
State  Science  Commission,  and  the  Ministry  of  Finance 
jointly  recognized  outstanding  achievements  of  the  Sev¬ 
enth  5-Year  Plan  key  projects.  Among  the  210  projects 
recognize^  13  of  them  were  directed  by  the  CAS  and  the 
CAS  participated  in  22  of  them. 

(2)  The  ^3^  High-Tech  Plan  Project 

In  the  “863”  plan,  the  CAS  participated  in  all  seven 
areas  and  15  topics  of  research  woiic.  Of  the  131  tasks 
carried  out,  the  CAS  participated  in  98  of  them  and  led 
48  of  the  tasks. 


Sixty  research  institutes  in  the  CAS  conducted  355 
research  topics  in  the  “863”  plan;  15  institutes  con¬ 
ducted  10  or  more  research  tasks.  Almost  all  the  tasks 
were  completed  on  time  or  ahead  of  schedule;  this 
performance  was  praised  by  the  expert  committee.  In  the 
biotechnology  area,  the  CAS  played  important  roles  in 
developing  genetic-engineered  hepatitis  B  vaccine  and 
study  of  genetic-engineered  interferon,  interleukin-2, 
and  producing  disease-resistant  tobacco  plant.  In  the 
information  and  opto-electronics  area,  the  expert  com¬ 
mittee  evaluated  56  research  tasks  in  1989.  Five  of  the 
seven  class  I  topics  in  which  the  CAS  led  or  participated 
scored  crucial  breakthroughs.  Two  tasks  in  signal  acqui¬ 
sition  and  real  time  processing  were  both  led  by  the  CAS. 

(3)  Major  Projects  in  the  National  Natural  Science 
Foundation 

In  the  Seventh  5-Year  Plan,  the  National  Natural  Science 
Foundation  planned  to  fund  84  major  projects  with  a 
budget  of  130  million  yuan.  As  of  June  1989,  66  projects 
were  approved  and  33  of  them  were  led  by  the  CAS. 

By  the  end  of  1989,  more  than  90  percent  of  the 
Foundation  projects  conducted  by  the  CAS  were  com¬ 
pleted  accor^ng  to  schedule  and  produced  many  good 
results. 

(4)  Top-Priority  Projects  and  Major  Projects  in  the 
CAS 

Four  top-priority  projects  started  in  1988  continued  to 
make  good  progress  in  1989.  These  projects  were  the 
Huang-Huai  Hai  project,  the  gold  project,  the  supercon¬ 
ductivity  project,  and  the  production  of  olefin  from 
methanol. 

In  the  Huang-Huai  Hai  project,  the  main  thrust  is  the 
treatment  of  medium  and  low  yield  land  and  the  devel¬ 
opment  of  wasteland.  In  1989,  28  10,000-mu  experi¬ 
mental  demonstration  zones  were  developed  and  the 
work  area  was  enlaiged  from  three  counties  to  44  coun¬ 
ties.  In  the  bidding  for  10  10,000-mu  demonstration 
zones  in  Henan  Province,  the  experiment/demonstration 
zones  proposed  by  the  CAS  in  Fengchiu,  Yanjin,  and 
Fanxiah  for  the  treatment  of  salt  land,  sandy  land,  and 
iiverback  low  land  were  awarded  the  bids. 

New  progress  was  made  in  the  basic  research  and  appli¬ 
cation  research  of  high  temperature  superconductor 
materials.  Resources  and  personnel  were  given  to  the 
research  of  new  materials,  superconducting  thin  films, 
high  Tc  wire  fabrication,  and  the  research  of  material 
structure,  physical,  and  chemical  properties,  and  super¬ 
conductivity  mechanism.  This  research  has  produced 
world-class  results. 

Between  1988  and  1989,  the  gold  project  made  impor¬ 
tant  progress  in  the  theory  of  ore  formation,  new  tech¬ 
nology,  and  production  extension.  In  1989,  some  adjust¬ 
ments  were  made  based  on  the  fund  allocation.  The 
priority  was  redefined  and  efforts  were  made  to  complete 
the  go^s  set  down  previously. 
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The  intermediate  testing  of  low  carbon  olefin  production 
from  methanol  progressed  quickly;  earth  work  of  the 
main  body  construction  has  been  completed,  reaction 
system  unit,  zeolite  gain  synthesis  unit,  and  catalyst 
preparation  unit  have  all  reached  the  assembly  stage. 
Almost  all  the  non-standard  machining  facility  and  form 
setting  facility  have  been  on  site.  A  hot  run  will  be  made 
in  1990. 

(5)  Military  Engmeering  Projects 

Based  on  the  3-year  experience  of  1986-1989,  the  CAS 
strived  to  put  major  military  engineering  research  on  a 
solid  basis  in  1989.  Two  major  contracts  were  signed.  As 
of  the  end  of  1989,  the  CAS  has  conducted  more  than  20 
major  military  engineering  projects.  In  addition,  the 
CAS  has  also  conducted  some  small  batch  production 
tasks  for  some  equipment. 

3«  R&D  Propiressed  SteadUy  in  Consolidation  and 
Reorganization 

The  mission  of  S&T  development  progressed  on  dif¬ 
ferent  fronts  at  different  levels. 

In  the  6  years  from  1984  to  1989,  the  cumulative 
investment  of  S&T  development  at  the  CAS  was  about 
140  million  yuan.  Most  of  the  developments  were  in  the 
following  areas:  1)  Establish  a  supportive  environment 
for  S&T  development;  2)  develop  cooperation  with  rel¬ 
evant  provinces,  municipalities,  and  industrial  depart¬ 
ments;  and  3)  establish  ^T  development  companies. 

In  1985,  the  CAS  and  the  Shenzhen  municipal  govern¬ 
ment  jointly  started  the  Shenzhen  Industrial  Park.  By  the 
end  of  1987,  the  initial  phase  of  the  park's  construction 
was  basically  completed.  The  park  became  China’s  first 
S&T  industrial  park  aimed  at  supporting  export-type 
high-tech  enterprises.  The  park  had  a  total  area  of  3.2 
square  kilometers  and,  by  the  end  of  1989,  had  devel¬ 
oped  200,000  square  meters.  Work  is  underway  for  the 
phase  II  development  of  920,000  square  meters.  The 
paik  has  attracted  more  than  20  economic  entities  and 
US$50  million  of  foreign  capital.  Some  high-tech  prod¬ 
ucts  have  acquired  laige-batch  production  capability. 

In  1987,  the  CAS  and  the  State  Economic  Commission 
jointly  invested  in  the  establishment  of  a  Science  and 
Technology  Advancement  and  Economic  Development 
Foundation.  In  the  3-year  period  of  1987-1989,  a  total  of 
112  million  yuan  was  invested  by  the  CAS,  the  State 
Economic  Commission,  the  State  Planning  Commission, 
and  the  Chinese  Industry  and  Commerce  Bank.  This 
money  was  used  for  S&T  development  loans  and  sup¬ 
ported  most  of  the  cooperative  projects  between  the  CAS 
and  laige  industries  or  local  enterprises.  Almost  all  the 
projects  have  shown  initial  results;  some  of  them  have 
acquired  considerable  production  capability. 

At  the  end  of  1988,  the  CAS  formed  a  S&T  finance 
company.  By  the  end  of  1989,  more  than  30  million  yuan 
were  provided  to  the  various  research  institutes  and 
companies  of  the  CAS  by  adjusting  idle  funds  within  the 


CAS  and  by  borrowing.  This  has  served  as  useful  finan¬ 
cial  backing  for  the  development  work  in  the  CAS. 

In  recent  years,  the  CAS  has  supported  a  series  of 
cooperative  development  projects  between  research 
institutes  of  the  CAS  and  companies  or  local  enterprises. 
These  supports  were  provided  in  the  form  of  coopera¬ 
tion,  loans,  and  investment.  Considerable  economic  and 
social  benefits  were  derived  from  these  supports.  In 
1989,  the  CAS  made  new  progress  in  the  cooperation 
with  petroleum,  automotive,  metallu^,  and  chemical 
industries  in  Hunan,  Shandong,  Zhejiang,  Fujian,  Xin¬ 
jiang,  Liaoning,  and  Tianjin.  The  CAS  had  more  than 
3,000  “lateral”  technical  contracts  with  an  income  of 
251.183  million  yuan.  Out  of  the  last  amount,  174.399 
million  yuan  came  from  sponsored  research  and  37.924 
million  yuan  came  from  technical  result  transfer  income. 
Compared  with  the  previous  year,  the  “lateral”  tech¬ 
nology  income  of  the  CAS  dropped  14.8  percent  in  1989. 
The  cause  of  the  drop  may  be  closely  related  to  the  tight 
economic  policy  of  the  government  and  the  soft  market. 

Since  1983,  the  CAS  has  established  a  number  of  S&T 
development  companies  through  loans,  loan  guarantees, 
investment,  personnel  deployment,  and  administrative 
services.  This  has  paved  the  road  for  the  commercializa¬ 
tion  of  the  research  results  of  the  CAS.  Up  to  December 
1989,  there  were  a  total  of  399  companies,  2.8  percent 
more  than  last  year.  At  the  end  of  1989,  the  total  number 
of  workers  has  reached  16,605,  or  41.7  percent  higher 
than  the  previous  year.  Out  of  the  total  number  of 
workers,  14,634  were  on  fixed  contract,  or  71.0  percent 
greater  than  the  previous  year.  Technics  workers  with  a 
high  school  education  amounted  to  5,337,  or  26.9  per¬ 
cent  higher  than  the  year  before.  These  companies  did 

l. 241433  billion  yuan  of  business  in  1989,  which  was 
27.5  percent  higher  than  the  1988  level.  In  1989,  the 
CAS  companies  paid  state  tax  of  46.857  million  yuan, 
which  was  51.5  percent  more  than  the  year  before. 

4.  International  Cooperation  and  Exchange  Activities 
Moved  Steadily  Forward  in  Adverse  Environment 

The  incident  in  late  spring  and  summer  of  1989  has 
greatly  affected  the  CAS’s  international  cooperation  and 
exchange  activities.  However,  the  CAS  has  still  made 
good  progress  in  S&T  exchange  by  actively  following  the 
leads  created  in  the  past  and  maintaining  contacts  with 
the  outside.  In  1989,  CAS  personnel  have  made  a  total  of 
4,077  foreign  visits  (2 1 .9  percent  more  than  in  1 988)  and 
received  2,097  visitors  (59.6  percent  less  than  the  pre¬ 
vious  year). 

m.  Analysis  Evaluation  of  S&T  Results  and  Awards 

1.  CAS  Registered  Research  Results  Began  To  Make  a 
Small-Scale  Increase  After  3  Years  of  Consecutive 
Decrease 

In  1989,  the  CAS  registered  a  total  of  1,053  research 
results,  which  was  2.4  percent  higher  than  in  1988. 
Among  those  results,  877  were  major  results,  which  was 
1.2  percent  more  than  in  1988.  Of  the  total  results,  196 
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(or  18.6  percent)  were  from  basic  research,  754  (or  71.6 
percent)  were  from  application  research,  and  103  (or  9.8 
percent)  were  from  development  projects.  Seventy-five 
of  these  results  (7. 1  percent)  were  of  leading  interna¬ 
tional  standard  and  399  of  the  results  (37.9  percent)  were 
of  advanced  international  standard.  The  combined 
number  of  results  in  these  two  categories  remained  about 
the  same  as  in  1988. 


2.  A  Number  of  S&T  Results  Received  National  Awards 

In  1989,  the  CAS  received  four  National  Invention 
Awards,  including  three  third  prizes  and  one  fourth 
prize.  The  CAS  idso  received  26  National  S&T  Advance¬ 
ment  Awards,  including  one  first  prize,  nine  second 
prizes,  and  16  third  prizes.  Compared  to  1988,  the 
number  of  National  Invention  Awards  received  by  the 
CAS  decreased  by  63.6  percent  and  the  ranks  of  prizes 
received  were  also  lower.  The  number  of  National  S&T 
Advancement  Awards  decreased  by  10.3  percent  and  the 
number  of  first  prizes  also  decres^ed  by  three.  Also  in 
1989,  the  CAS  gave  127  Institute  Natural  Science 
Awards,  including  20  first  prizes.  In  addition,  238  Insti¬ 
tute  S&T  Advancement  Awards  were  given  in  1989, 
including  two  special  prizes  and  21  first  prizes.  Com¬ 
pared  to  1988,  the  number  of  Institute  S&T  Advance¬ 
ment  Awards  decreased  by  34.1  percent. 


3.  The  Number  of  Scientific  Papers  Increased  Slightly 

In  1989,  the  CAS  system  published  a  total  of  13,849 
papers,  which  was  3.5  percent  more  than  in  1988.  The 
number  of  publications  has  increased  since  1 987  and  the 
rate  of  growth  was  greater  than  10  percent  in  1987  and 
1988.  In  comparison,  the  rate  of  growth  was  less  in  1989. 


4.  The  Yolnme  of  S&T  Writing  Has  Decreased 

In  1989,  the  CAS  published  92.14  million  words  of  S&T 
writings  in  356  volumes.  These  represented  decreases  of 
6.6  percent  and  32.3  percent,  respectively.  Among  these 
printings,  3.28  million  words,  or  18  volumes,  were 
translated  into  foreign  languages.  These  last  figures  were 
lower  than  those  in  1988  by  50.8  percent  and  52.6 
percent,  respectively.  The  decreases  were  very  large. 

In  summary,  the  scientific  and  technological  endeavors 
in  the  CAS  have  made  certain  progress  in  1989  and 
continued  to  grow  from  the  1988  level.  Good  advances 
were  made  in  scientific  research  and  other  S&T  activi¬ 
ties.  Results  of  S&T  research  have  increased  to  various 
degrees  and  the  technical  level  has  also  improved.  How¬ 
ever,  it  should  be  noted  that  the  slowing  down  of  China’s 
economic  developmer  t  in  1989  and  the  financial 
shortage  in  China  have  caused  the  income  growth  of  the 
CAS  to  slow  down.  This  has  hampered  the  development 
growth  of  S&T  activities  in  the  CAS  and  limited  the 
advancement  of  S&T  standards.  This  slow-down  has  had 
adverse  effects  on  the  development  of  the  S&T 
endeavors  in  the  CAS. 


CAS  Vigorously  Preparing  for  21st  Century  S&T 
Competition 

92FE0418D  Beijing  BEIJING  KEJI BAO  [BEIJING 
SCIENCE  AND  TECHNOLOGY  NEWS]  in  Chinese 
29  Feb  92  pi 

[Article  by  Shi  Wenjie  [0670  2429  1240]] 

[Text]  The  Chinese  Academy  of  Sciences  (CAS),  while 
paying  great  attention  to  both  the  leading  role  of  senior 
scientists  and  the  main  role  of  middle-aged  scientists, 
also  pays  attention  to  fostering  and  promoting  young 
talents  in  an  effort  to  attract  100  outstanding  young 
leaders  and  1,000  superb  workers  in  the  Eighth  5-Year 
Plan  period. 

In  the  area  of  graduate  student  education,  the  CAS 
officially  implemented  the  graduate  education  and 
degi^  evaluation  system,  promoted  the  Ph.D.  and  M.S. 
disciplines  and  postdoctoral  mobile  stations.  Last  year, 
the  CAS  added  two  Ph.D.  ^nting  units,  13  Ph.D.  level 
specialties,  five  M.S.-^nting  units,  46  M.S.  level  spe¬ 
cialties,  171  Ph.D.  advisors,  and  established  an  associate 
advisor  system  for  Ph.D.  students.  To  date,  the  CAS  has 
85  Ph.D.-granting  units,  197  Ph.D.  specialties,  1 19  M.S.- 
granting  units,  359  M.S.  specialties,  790  Ph.D.  advisors, 
16  new  postdoctoral  mobile  stations  (a  total  of  62)  and 
122  academic  disciplines.  As  an  important  national  base 
for  cultivating  and  providing  advanced  specialist  per¬ 
sonnel,  the  CAS  has  played  its  proper  role. 

In  the  area  of  assigned  jobs  to  personnel  returning  from 
training  abroad,  the  CAS  has  broadened  the  utilization 
range  for  overseas  education  fund  to  include  mathe¬ 
matics,  physics,  chemistry,  biology,  natural  resources 
environment,  and  technology  science.  The  number  of 
people  to  be  assigned  overseas  for  advanced  education 
has  increased  from  35  in  1990  to  90  in  1991.  In  order  to 
attract  outstanding  Chinese  students  from  overseas,  the 
CAS  has  established  a  talent  bank  of  outstanding  stu¬ 
dents.  Eighty  candidates  were  recommended  by  various 
units  and  the  CAS  leadership  has  approved  13  of  them. 

In  1991,  units  in  the  CAS  actively  implemented  a  policy 
to  encourage  the  training  and  support  of  outstanding 
young  personnel  and  to  provide  them  with  better 
working  and  living  conditions.  A  large  number  of  young 
people  have  been  made  laboratory  and  project  leaders. 
The  decision  to  devote  10  percent  of  residence  housing 
built  by  the  CAS  to  superior  young  talents  is  beginning  to 
be  implemented.  Units  in  the  Shanghai  branch  assigned 
6,000  square  meters  of  residence  to  outstanding  young 
workers  and  technical  staff  in  one  shot.  The  Beijing 
Computation  Institute  set  aside  20  percent  of  the  10,000 
square  meters  of  residential  housing  for  S&T  staff  with 
special  contributions,  especially  young  staff.  Some  other 
branches  and  research  institutes  are  also  making  similar 
arrangements.  This  series  of  measures  favored  the  moti¬ 
vation  of  young  technical  workers  and  stimulated  their 
sense  of  mission.  An  atmosphere  of  valuing  the  cultiva¬ 
tion  of  talents  and  letting  young  people  play  their  role  is 
beginning  to  form  in  the  CAS. 
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As  a  result  of  the  attention  and  effort  on  training  and 
selection,  a  group  of  young  workers  has  made  out¬ 
standing  performance  and  received  praise  and  recogni¬ 
tion,  In  1990,  the  CAS  had  a  total  of  25  young  scientists 
receiving  the  “CAS  Young  Scientists  Award,”  five  young 
workers  35  years  or  below  in  age  received  special  subsidy 
approved  by  the  State  Council,  and  152  graduate  stu¬ 
dents  received  the  dean^s  scholarship,  including  10  spe¬ 
cial  awards.  In  the  change  of  guard  at  the  research 
institutes  and  open  laboratories,  a  generation  of  capable 
young  people  assumed  the  leadership  positions. 

Naiyii^  University  Becomes  Important  Base  To 
Foster  Prominent  Scientists 

92FE04I8B  Beijing  ZHONGGUO  KEXUE  BAG 
[CHINESE  SCIENCE  NEWS]  in  Chinese 
31  Jan  92  p  1 

[Article  by  Fang  Yanming  [2455  1693  2494]] 

[Text]  Nanjing  University  is  reaping  results  of  research 
and  capable  talents  by  supporting  middle-aged  and 
young  faculty.  Based  on  statistics  compiled  by  the  State 
Science  Commission  from  the  authoritative  citation 
index  in  the  worl^  Nanjing  University  ranks  amoiig  the 
top  three  universities  in  China  for  the  number  of  inter¬ 
national  publications.  Recently,  six  more  professors 
were  elected  council  members  of  the  Chinese  Academy 
of  Sciences,  which  accounted  for  1 1 .32  percent  of  the  53 
newly  elected  members  from  universities  in  China. 
These  achievements  were  praised  by  people  in  different 
professions. 

We  interviewed  the  leaders  of  Nanjing  University  to  find 
out  how  they  managed  to  achieve  such  first  class  results 
and  cultivate  such  first  class  people.  According  to  the 
leaders,  the  main  reason  was  reform  and  openness  and 
the  university’s  big  effort  to  provide  their  researchers 
with  a  sound  research  environment. 

The  university  gave  outstanding  middle-aged  and  young 
researchers  high  priority  in  funding  and  opportunities  to 
study  or  visit  abroad.  To  date,  more  than  1,000  teachers 
from  Nanjing  University  have  gone  abroad  to  study, 
teach,  or  coUaborate.  These  young  and  imd<Ue-agc^ 
facul^  were  encouraged  to  go  for  the  frontier  in  their 
fields.  The  university  also  coordinated  with  old  experts 
in  establishing  a  “talent  chain”  and  let  the  young  and 
middle-aged  researchers  take  the  lead  and  play  the  main 
role.  The  solid  state  physics  research  led  by  Professor 
Feng  I>uan  [7458  4551]  was  praised  as  one  of  the  “five 
stars”  in  Nanjing  University.  His  laboratory  was  later 
qualified  as  a  key  national  laboratory.  As  laboratory 
director.  Professor  Feng  let  his  student  Min  Naiben 
[7036  0035  2609]  take  care  of  the  daily  business  and  very 
quickly  made  Min  a  premier  fi^re  in  crystallography 
here  and  abroad.  Recently,  Min  was  appointed  the 


principal  scientist  for  China’s  major  basic  research  pro¬ 
gram  and  was  also  elected  council  member  of  CAS. 
There  were  as  many  as  three  council  members  of  CAS 
under  Professor  Feng.  Professor  Zhang  Shuyi  [1728 
3219  0308],  a  former  graduate  student  of  CAS  council 
member  Wei  Rongjue  [7614  2837  3635],  has  made 
outstanding  achievements  in  acoustic  research.  Her  lab¬ 
oratory  was  twice  highly  praised  by  Nobel  Prize  winner 
Professor  Bardeen.  She  was  also  elected  council  member 
of  CAS  recently.  The  chemistry  department  has  five  CAS 
members.  Professor  Sun  Zhongxiu  [1327  6988  4423]  of 
the  computer  science  department  has  attracted  attention 
in  software  research.  He  is  now  vice  president  of  Nanjing 
University  and  president  of  the  Jiangsu  Science  Associ¬ 
ation.  He  was  also  elected  council  member  of  CAS 
recently. 

Caohejing  Development  Z^ne  Update 

92FE0418E  Beijing  GUANGMING  RIBAO  in  Chinese 
20  Feb  92  pi 

[Article  by  Zhang  Yifu  [1728  4182  1788]] 

[Text]  In  the  development  and  competition  of  high 
technology  industry,  the  Shanghai  Caohejing  emeiging 
technology  development  zone  attracted  the  world’s 
attention  by  achieving  an  industrial  value  of  production 
of  2.534  biUion  yuan  and  creating  80.44  million  yuan  in 
1991. 

The  Caohejing  development  zone,  occupying  an  area  of 
5.9  square  kilometers,  now  has  50  “Sanzi”  (foreign  joint 
venture)  enterprises,  which  account  for  45  percent  of  the 
112  enterprises  in  the  zone;  $203  million  of  foreign 
currency  were  brought  in.  A  batch  of  small  high-  and 
new-tech  industrial  zone  and  enterprise  groups  have 
formed  in  the  zone.  Here  is  China’s  most  advanced 
microelectronics  industrial  zone,  producing  large-scale 
integrated  circuits  on  4-5-inch  silicon  wafer  with  2-3 
micron  chip  fabrication  technology;  the  annual  output 
has  reached  120  million  components.  In  the  fiber  optics 
and  modem  communication  zone,  one  company  alone 
had  a  sales  value  of  $16  million  last  year,  it  was  con¬ 
tracted  to  build  a  220,000  programmed  telephone 
system  for  Beijing.  The  computer  software  and  hardware 
production  zone  has  obvious  economic  benefits.  The 
SPEC200  programmed  system  produced  by  the  China- 
U.S.  joint  venture  Shanghai  Foxboro  Company  has  met 
the  international  standards  for  nuclear  power  plant  con¬ 
trol  systems  and  provided  the  automated  control  system 
for  China’s  first  Qingshan  nuclear  power  plant.  This 
company  has  also  sold  2,147  nuclear-grade  products 
back  to  the  United  States.  In  1991,  the  sale  value  of  the 
company  was  90  million  yuan. 

The  Caohejing  development  zone  attracted  attention  here 
and  abroad  with  its  multi-disciplinary  high-  and  new-tech 
industries.  China’s  first  biotechnology  research  and  devel¬ 
opment  and  intermediate  testing  base  began  here.  More 
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than  30  products  developed  by  this  biotechnology  base, 
including  genetically  engineered  human  growth  hormone 
and  diaiAea  vaccine  for  young  animals  have  been  put  into 
production.  The  industr^  unit  started  by  the  Ministry  of 
Aeronautics  and  Astronautics  Industry  has  made  a  name 
in  China  and  overseas  with  its  Chang^eng-3  and  Chang- 
zheng-4  rockets  and  on-board  electronic  products.  The 
newly  established  Shanghai  Gaochuang  Science  and  Tech¬ 
nology  Development  Coiporation,  in  collaboration  with 
Fudan  University,  Shanghai  Jiaotong  University,  and 
eight  other  universities  has  ""incubated**  17  new  hi^-tech 
companies  for  robots,  sensors,  opto-electronic  integration. 


new  materials,  and  medical  devices.  This  company  pio¬ 
neered  the  S&T  industrialization  Of  higher  education  in 
the  ""S&T  entrepreneur  village*’  in  the  Caohejing  develop¬ 
ment  zone. 

Almost  100  members  of  the  Pacific  Economic  Coopera¬ 
tion  Conference  visited  Caohejing  zone  recently.  They 
believed  that  an  environment  for  high-tech  development 
has  formed  here.  Shanghai  has  be^me  the  center  for 
science  and  technology,  and  industrial  technology  on  the 
west  shore  of  the  Pacific  Ocean  and  Caohejing  develop¬ 
ment  zone  is  a  symbol  for  Shanghai. 
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China,  ESA  Cooperate  on  Multipoint-Detection 
Satellite  Project 

92P60333  Beijing  ZHONGGUO  KEXUE  BAO  [CHINESE 
SCIENCE  NEWS]  in  Chinese  22  May  92  pi 

[Article  by  Xiao  Jun  [2556  0689]:  “Cur^n  Drawn  Back 
on  China-ESA  Cooperation  on  a  Multipoint-Detection 
SateUite”] 

[Summary]  A  joint  China-European  Space  Agency  (ESA) 
project  involving  a  multipoint-detection  satellite  was 
recently  unveiled  in  Beijing.  ESA’s  Space  Sciences  Advi¬ 
sory  Committee  Chairman  Prof.  Southwood  and  a  dele¬ 
gation  of  scientists  from  Britain,  France,  Germany, 
Sweden,  Austria  and  other  nations  arrived  in  Beijing  for 
joint  exchanges  and  consultation  with  Chinese  scientists. 
The  group  has  decided  to  build  a  China  Multipoint 


Satellite  Scientific  Data  Center  and  computer  network, 
as  well  as  to  engage  in  other  development  projects.  The 
multipoint  satellite  system,  a  project  of  ESA  and  NASA, 
is  scheduled  to  be  launched  about  1995,  and  includes 
four  satellites  forming  one  four-sided  body.  This  satellite 
system  wiU  be  used  to  detect  fine  3D  particles  in  the 
plasmas  and  electromagnetic  fields  of  the  Earth’s  mag¬ 
netized  [atmospheric]  layers,  and  is  one  of  the  most 
important  space  detection  activities  slated  for  the  1990s. 
Chinese  Academy  of  Sciences’  Space  Center  research 
fellow  Liu  Zhenxing  [0491  2182  5281]  initiated  the 
contact  with  ESA  officials  in  November  1990  via  a 
formal  indication  of  China’s  desire  to  participate  in  the 
project,  and  the  ESA  then  approved  the  request.  This 
marks  China’s  first  participation  as  a  formd  mem^r 
from  beginning  to  end  in  an  international  cooperative 
space  project. 
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Preliminary  E^rimental  Study  of 
Electrom^netic  Missiles  Conducted 

92P60325A  Chengdu  DIANZI KEJI DAXUE  XUEBAO 
[JOURNAL  OF  UNIVERSITY  OF  ELECTRONIC 
SCIENCE  AND  TECHNOLOGY  OF  CHINA]  in 
Chinese  Vol  21  No  L  Feb  92  pp  92-97 


[Article  by  Ruan  Chengli  [7086  2052  4409],  Wan  Chan- 
ghua  [8001  7022  5478],  and  Yuan  Naichang  [5913  0035 
2490]  of  the  University  of  Electronic  Science  and  Tech¬ 
nology  of  China  (UEST),  Chengdu  610054:  “Prelimi¬ 
nary  Experiment  With  Electromagnetic  Missiles”;  MS 
received  25  Apr  91,  revised  15  Jun  91] 

[Abstract]  In  1985,  the  Harvard  University  physicist  T. 
T.  Wu  propounded  the  theory  of  electromagnetic  (EM) 
missiles,  ‘  or  slowly  decaying  pulsed  EM  waves  propa¬ 
gating  through  free  space.  In  1988,  the  Chinese  scientist 

H.  M.  Shen  (Shen  Huoming)  conducted  an  experimental 
study  of  EM  missiles,^  a  technology  which  has  applica¬ 
tions  in  counter-stealth  impulse  (ultra-wideband)  radar, 
long-range  communications,  and  directed  energy 
weapons.  According  to  our  understanding  of  this  Chi¬ 
ne^  visiting  scholar’s  experiment,  the  basic  consider¬ 
ations  involved  in  implementing  such  a  system  are:  (1) 
sufficiently  short  pulse-source  output  pulse  rise  time  as 
well  as  sufficiently  large  amplitude  and  (2)  availability  of 
a  wideband  sampling  oscilloscope  to  receive  and  record 
the  pulse  signal. 

To  solve  the  first  problem,  we  at  UEST  independently 
developed  the  XB7  gas-dischaige-tube  signal  source, 
which  provides  a  large-amplitude  short-rise-time  nar¬ 
row-pulse  wideband  voltage  pulse  source.  We  also 
employed  a  domestically  made  SQ-27  sampling  oscillo¬ 
scope  in  our  experiment,  along  with  an  HP85 10  network 
analyzer.  The  experimental  apparatus  is  shown  in  Figure 

I.  The  output  signal  from  the  pulse  source  is  fed  via 
coaxial  cable  to  the  transmitting  antenna,  which  puts  out 
a  spherical  wave  that  bounces  off  the  parabolic  reflector 
and  is  directionally  transmitted  to  the  receiving  antenna. 
The  receiver  feeds  the  received  signal  via  coax  to  the 
sampling  oscilloscope  and  the  X-Y  recorder.  The  basic 
system  (antennas  and  reflector)  is  contained  on  a  4.8  m 
X  2  m  rectan^ar  metal  platform  which  provides  condi¬ 
tions  simulating  free-space  transmission,  while  the  pulse 
source,  cabling,  and  instruments  are  housed  below  the 
platform  or  at  a  distance  away.  The  sampling  oscillo¬ 
scope  indicates  the  pulse-source  voltage  pulse  waveform 
(shown  in  Figure  2)  has  a  rise  time  of  0.28  ns,  a  pulse 
width  of  0.68  ns  at  50  percent  amplitude,  and  a  peak 
amplitude  of  2,200  V. 

The  transmitting  and  receiving  antennas  are  V-shaped 
single-sector  conical  antennas,  which  have  been  shown  to 
be  excellent  for  transmitting  and  receiving  pulsed  spherical 
EM  waves.^’^  The  HP8510  indicate  that  the  antenna’s 
input  standing  wave  ratio  (SWR)  p  does  not  exceed  2.0  in 
the  300  MHz  -  20  GHz  range.  The  experimentally  mea¬ 
sured  input  SWR^  is  shown  in  Figure  3. 


Figure  1.  EM  Missile  Experimental 
System 


Figure  2.  Pulse-Source  Voltage 
Pulse  Waveform 


Two  experiments  were  conducted:  a  single-frequency 
CW  experiment  and  a  pulsed  wave  experiment.  For  the 
former,  the  XB7’s  operating  frequency  was  1.46  GHz 
(1,98  GHz  was  also  tried,  with  identical  results).  The 
transmitting  antenna  has  a  2(p  subtended  angle  of  120® 
and  length  L  of  5.5  cm,  while  the  receiving  antenna  has 
29  =  1 10®  and  L  =  1 1  cm.  The  Rayleigh  distance  at  1.6 
GHz  is  easily  computed  to  be  Lr  =  52  cm.  A  typical 
single-frequency  CW  transmission  characteristic  curve  is 
shown  in  Figure  4.  With  the  same  apparatus,  we  then 
conducted  the  pulsed  wave  experiment.  The  pulse- 
source  output  voltage  pulse  has  a  3  dB  bandwidth  of 
0-1 .25  GHz.  The  characteristic  curve  for  the  pulsed  wave 
transmission  is  shown  in  Figure  5. 

The  results  indicate  that  the  single-frequency  continuous 
wave  past  the  Rayleigh  distance  decays  (as  predicted) 
according  to  the  inverse  square  law  of  the  range  (r^), 
while  the  pulsed  EM  wave  decreases  more  slowly  (r^®, 
where  0  <  8  <  1).  Moreover,  foreign  studies  of  EM 
missiles  are  based  on  single-excitation  signals,  while  we 
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Figure  3.  Measured  Inimt  SWR  of  V-Shaped  Conical 
Receiving  Antenna 


have  extended  the  theory  to  periodically  repeated  sig¬ 
nals,  which  retain  the  EM  missile  effects.^  Our  addi¬ 
tional  theoretical  studies  are  given  in  references  4-12. 
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Advanced  Image-Display  Workstation  Developed 
for  Command 

92P60331  Beijing  ZHONGGUO  DIANZI  BAG  [CHINA 
ELECTRONICS  NEWS]  in  Chinese  II  May  92  p  3 

[Article  by  Tan  Keyang  [6223  0344  2254]:  “University 
of  S&T  for  National  Defense  Develops  Command  Gen¬ 
eral-Purpose  Image-Display  Workstation;  Its  Technical 
Performance  Has  Reached  International  State- 
of-the-Art’T 

[Summa^]  A  state-of-the-art  “command  [C^I]  general- 
purpose  inu^e-display  workstation’*  developed  by  engi- 
neere  at  the  University  of  Science  &  Technology  for 
National  Defense  (USTTTO)  was  unveiled  at  USTND  in 
Changsha  on  21  April,  indicating  a  giant  step  forward  for 
the  nation’s  military  command  automation  effort.  This 


workstation,  which  can  receive  and  display  TV  imagery, 
static  images,  and  sound  received  from  a  variety  of  video 
display  systems,  is  suitable  for  receiving  Chinese- 
character  texts,  reports,  tables,  and  situation  plots,  as 
well  as  for  teleconferencing.  TTie  station  uses  a  mvlti- 
format-capable  monitor — ^the  first  such  domestically 
developed  monitor — ^with  a  field  frequency  of  40-1 10  Hz 
and  a  line  frequency  of  1 5-66  kHz;  its  automatic  tracking 
ability  is  quite  hi^.  Overall  performance  has  reached 
that  of  comparable  foreign-made  products  now  in  use. 
Besides  military  command,  transportation,  and  flight, 
applications  include  automated  management  for  indus¬ 
trial  firms.  The  10-odd-member  USTND  engineering 
group,  led  by  Assoc.  Prof.  Yu  Lifu  [0151  3810  1381], 
developed  this  new  workstation  in  a  2-year-plus  effort 
without  the  benefit  of  reference  data,  since  information 
on  this  technology  is  restricted  by  foreign  nations. 
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Hefei  Institute  Studies  Nanoparticles 

40100062  Beijing  CHINA  DAILY  in  English 
22  Jun  92  p  5 

[Article  by  Zhou  lie] 

[Text]  Scientists  are  thinking  smaller  and  smaller. 

The  field  of  nano  science  promises  to  spark  an  industrial 
revolution  in  the  next  century. 

Bom  in  the  late  1980s,  nano  science  and  technology 
enables  scientists  to  manipulate  atoms  and  molecules 
and  is  one  of  the  hottest  developing  sciences  of  the  past 
few  years. 

The  science  involves  particles  of  between  0.000001  and 
0.0001  millimeters.  (One  nanometer  equals 
0.000000001  meter.) 

“These  tiny  stmetures  open  up  huge  application  possi¬ 
bilities  for  the  future,”  said  Professor  Zhang  Lide, 
Deputy  Director  of  the  Hefei-based  Institute  of  Solid 
State  Physics  (ISSP)  under  the  Chinese  Academy  of 
Sciences. 

Material  scientists  have  found  that  metals,  non-metals, 
oi^nic  substances  and  chemical  compounds,  when  pow¬ 
dered  to  nanoparticles,  often  possess  many  special  phys¬ 
ical  properties,  which  their  conventional  solid  forms  do 
not  have. 

“It  is  fantastic.  These  super  fine  particles  possess 
unusual  optical,  electromagnetic,  thermodynamic  and 
acoustical  characteristics.  They  have  even  been  used  to 
make  aeroplanes  invisible  to  enemy  radar,”  said  Zhang. 

Nanoparticles,  with  diameters  ranging  from  one  to  100 
nanometers,  are  about  100  times  smaller  than  red  blood 
cells.  They  can  only  be  observed  under  a  transmission 
electron  microscope  (TEM). 

“Several  tens  of  thousands  of  such  particles  can  fit  on  the 
tip  of  a  human  hair,”  said  the  material  scientist. 

Each  particle  may  contain  from  dozens  to  several  tens  of 
thousands  of  atoms.  “So  here,  we  study  the  world 
between  microstructure  and  macrostructure,”  Zhang 
said. 

Materials  consisting  of  nanoparticles  can  be  extremely 
hard,  such  as  those  making  up  our  teeth. 

This  has  provided  new  hope  for  material  scientists  who, 
for  almost  a  century,  have  tried  to  rid  ceramic  of  its 
brittleness. 

This  quest  is  rapidly  being  realized  by  German  and 
American  scientists  who  have  developed  several  tough 
nano-porcelains. 

Nanoparticles  can  also  be  used  as  catalysts  to  improve 
reaction  efficiency  and  control  over  reaction  speeds  and 
temperature. 


Nanoparticles  of  certain  metals  or  compounds  such  as 
aluminum,  if  added  to  certain  engine  fuels  can  improve 
burning  efficiency  by  several  times. 

The  use  of  these  particles  promises  the  development  of 
new  high-density  magnetic  recording  materials.  Just  a 
few  particles  can  store  a  piece  of  information.  Scientists 
predict  research  may  one  day  enable  all  the  books  in  the 
United  States  Library  of  Congress  to  be  stored  on  a 
silicon  disc  no  bigger  than  a  gramophone  record. 

The  Matsushita  Electric  Industrial  Company  in  Japan 
has  developed  nanoparticlc  video  tapes,  which  provide 
high  resolution  pictures. 

Nanoparticles  and  nanostructured  solids  are  perhaps  the 
most  promising  material  in  the  field  of  sensor  develop¬ 
ment. 

The  relatively  large  interface  of  nanostructured  solids 
makes  them  highly  sensitive  to  heat,  light  and  moisture. 

Scientists  around  the  world  are  working  to  develop 
nanoparticle  sensors  to  detect  spirits,  gasoline,  coal  gas, 
and  automobile  gas  emissions. 

The  most  fantastic  and  revolutionary  part  of  this  mini 
science  is  nano-robots. 

The  nano-robot,  whose  parts  are  directly  assembled  from 
atoms  and  molecules  smaller  than  a  human  red  blood 
cell,  may  bring  about  a  technological  leap  and  boost 
medical  science. 

“Just  imagine  some  super  tiny  machines,  controlled  by 
microelectronic  techniques,  travelling  along  our  blood 
vessels,  obliterating  viruses,  cleaning  up  extra  fat  in  the 
heart,  dredging  blocked  vessels  and  performing  general 
medical  checkups,”  said  Professor  Zhang. 

This  may  mark  the  cure  of  many  of  current  diseases. 

What  is  more,  nano  science  and  technology  may  one  day 
change  the  world  as  we  know  it  by  creating  new  biolog¬ 
ical  products  through  more  advanced  genetic  engi¬ 
neering. 

Scientists  foresee  that  man  may  create  large  molecules 
with  special  functions  at  will.  This  is  what  scientists 
called  nano-biology,  a  branch  of  science  no  more  than 
two  years  old. 

“We  may  find  different  food  at  our  dinner  table  in  the 
next  century,”  said  Zhang. 

The  new  science  has  aroused  great  attention  in  interna¬ 
tional  scientific  circles. 

Prominent  Chinese  physicist  Qian  Xuesen  said, 
“Nanometer-sized  structures  will  be  crucial  to  scientific 
and  technological  development.  It  will  result  in  a  tech¬ 
nological  and  industrial  revolution  in  the  21st  Century.” 
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Profc^r  J.  Armstrong,  IBM*s  chief  scientist  said  that, 
just  like  micro-electronic  technology  led  to  the  informa¬ 
tion  revolution  in  the  1970s,  nano  science  will  be  the 
core  of  the  next  century’s  information  technology. 

It  has  been  schemed  into  programmes  in  Germany,  the 
United  States,  Japan,  Britain,  and  other  western  coun¬ 
tries. 

In  China,  nano  science  and  technology  was  attended  by 
great  concern  soon  after  its  emergence.  It  is  also  one  of 
the  863  national  high-tech  programmes.  More  than  30 
institutions  and  universities  in  the  country  have  report¬ 
edly  started  research  in  nano-material.  Two  national 
symposia  on  this  field  were  held  in  1990  and  1991. 

The  ISSP  is  one  of  the  leading  forces  in  the  country’s 
nano-research. 

Young  researchers  at  the  institute  have  developed  an 
“oven”  to  produce  nanophase  materials  with  clean  inter¬ 
faces. 

The  small  device  comprises  an  ultra-high  vacuum  that 
can  reach  as  high  as  47,000  atmospheric  pressures, 
according  to  Professor  Wu  Xijun,  an  expert  on  interfa¬ 
cial  physics  with  the  ISSP  and  one  of  the  chief  designers 
of  the  “oven”. 


Wu  said  the  machine  is  the  first  of  its  kind  in  China  and 
is  among  the  best  in  the  world. 

In  this  pure  environment  and  under  high  stress,  several 
nano-metals  have  been  “cooked”,  such  as  copper,  silver, 
germanium,  titanium  dioxide,  and  calcium  fluorine. 

Calcium  fluorine,  if  produced  at  nanometer  level, 
becomes  an  ionic  conductor.  Wu  believes  the  material 
may  be  developed  into  new  and  better  rechargeable 
batteries. 

Scientists  are  fascinated  by  nano-sized  semiconductor 
germanium  and  silicon,  which  can  emit  light  under 
certain  conditions. 

Wu  predicted  this  may  allow  scientists  to  join  photoelec- 
tronic  technology  with  microelectronic  technology, 
which  might  lead  to  super  small  computers  in  the  future. 

Meanwhile,  Professor  Zhang  is  leading  a  group  to  study 
the  possibility  of  developing  more  efficient  lighting  sys¬ 
tems  by  adding  nano-sized  alumina  to  fluorescent  lamps. 

“The  current  period  is  one  of  the  major  breakthroughs  in 
this  new  science,”  Zhang  said. 
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Ooninfe  Sequencing  of  Glucoamylase  cDNA  From 
Aspergillus  niger  and  Its  Expression  in  E,  coli 

4009101 5A  Guangzhou  ZHONGSHAN  DAXUE 
XUEBAO  [ACTA  SCIENTIARUM  NATURALWM 
UNIVERSITATIS  SUNYATSENI]  in  Chinese 
Vol  31  No  I  Apr  92  pp  67-76 

[English  abstract  of  article  by  Li  Wenqing  [2621  2429 
3237],  Luo  Jinxian  [5012  6651  6343],  ct  al.  of  the 
Department  of  Biology  and  Biotechnology  Research 
Center] 

[Text]  A  cDNA  library  was  constructed  using 
poly(A)'*'mRNA  of  Aspergillus  niger  3758  as  template 
and  phase  Agt  10  DNA  as  vector.  The  glucoamylase  gene 
was  screened  using  a  456  bp  DNA  fragment  coding  for 
152  amino  acid  residues  of  A.  niger  glucoamylase  as 
probe.  Eleven  positive  plaques  were  identifled  by 
hybridization  in  situ  with  ^^P-labelled  probe.  DNA  from 
6  of  the  1 1  positive  clones  were  isolated  and  restriction 
analysis  and  Southern  hybridization  were  done.  All  of 
these  phages  DNA  carry  inserts  with  different  sizes  and 
hybri^e  with  the  DNA  probe,  which  indicate  the 
cloning  of  glucoamylase  gene  of  A.  niger.  The  physical 
map  of  the  2.1  kb  cDNA  fragnient  was  constructed  and 
its  nucleotide  sequence  determined.  From  the  sequence 
analysis,  the  cloned  fragment  consists  of  the  5*- 
noncoding  sequence,  the  intact  structural  gene  coding  for 
glucoamylase  and  the  3*-nontranslated  region.  The 
cloned  cDNAs  were  transferred  to  Xgt  1 1,  the  resultant 
phages  were  used  to  infect  E.  coli.  lie  plaques  formed 
were  transferred  to  nitrocellulose  filter  and  probed  with 


A.  niger  glucoamylase  antibody.  Positive  result  was 
obtained  from  the  plaque  carrying  the  2.1  kb  fragment. 
This  fra^ent  was  also  ligated  to  expression  plasmid 
pPL2  which  was  then  transformed  to  E.  coli  JFl  125,  a 
new  protein  band  was  found  by  SDS-PAGE,  These 
results  show  that  the  cloned  glucoamylase  cDNA  was 
expressed  in  E.  coli. 

PCR  Amplification,  Cloning  and  Expression  of  the 
Gene  Coding  for  CD4  Vi-Vi  Domains 

4009101 SB  Beijing  ZHONGGUO  YIXUE 
KEXUEYUAN  XUEBAO  [ACTA  ACADEMIAE 
MEDICINAE  SINICAEJ  in  Chinese 
Vol  14  No  2,  Apr  92  pp  79-84 

[English  abstract  of  article  by  Li  Jianliang  [2621  1696 
5328],  Huang  Houzhe  [7806  0624  0772],  et  al.  of  the 
Institute  of  Basic  Medi<^  Sciences,  Beijing] 

[Text]  We  describe  the  use  of  a  modified  technique  of 
polymerase  chain  reaction  (PCR)  for  facilitating  cloning 
and  expression  of  a  cDNA  fragment  encoding  CD4 
V1-V2  domains,  the  modification  includes  introducing 
suitable  signals  to  start  primer  and  halt  primer  of  the 
target  gene  as  indicated  in  Figure  1.  After  verified  by 
DNA  sequencing,  the  amplified  DNA  fragment  was 
cloned  into  prokaryotic  expression  vectors  containing 
APl  promoter.  The  screened  clones  were  induced  to 
express  the  target  fragment  V1-V2  of  CD4  gene  and  the 
expected  gene  product  was  estimated  to  1^  8  percent  or 
10  percent  of  the  total  cellular  proteins. 


Start  primer  (3P) 


start  codon 

l 

5*  AAGCTTGGCATIATCSIaaaaaaatgertoctoqgcaaaaaa  3' 

Hindin.  Ndel  CD4  gene  sequence 

Halt  primer  (HP) 


stop  codon 

5*  GGATdCTATTACAGGCTtctqqaaaqctaqcaccacaatat  3* 

BamHI  AlwNI  CD4  gene  seofuence 

Fignre  1.  Seqneiices  of  Prfaners  for  Amplifying  the  CD4  Vi-V,  Fragment  by  PCR 
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Contmiioiis  Replication  and  Expression  of  the 
Hepatitis  D  Vims  Genome  in  Human  Hepatoma 
Cells 

40091015D  Beijing  ZHONGHUA 
WEISHENGWUXUE  HE  MIANYIXUE  ZAZHl 
[CHINESE  JOURNAL  OF  MICROBIOLOGY  AND 
IMMUNOLOGY]  in  Chinese  Vol  12  No  2, 

Apr  92  pp  74-77 


[English  abstract  of  article  by  Tang  Hong  [0781  4767], 
Zhao  Liansan  [6392  6647  0005],  et  al.  of  the  West  China 
University  of  Medical  Sciences] 

[Text]  With  calcium  phosphate  method,  human 
hepatoma  cell  line  of  Qidong,  China  (QGY-7703)  was 
cotransfected  by  a  recombinant  plasmid  containing  full 
length  trimer  of  HDV  cDNA  (pSVLDj)  and  a  plasmid 
containing  neomycin-resistant  gene  (pSV2-neo). 

A  stable  human  hepatoma  cell  culture  system  (QGY- 
W91 3)  which  allowed  continuous  replication  and  expres¬ 
sion  of  HDV  RNA  was  obtained.  This  cell  culture  system 
should  be  useful  in  further  studying  on  the  replication 
and  packing  mechanism  of  HDV.  Our  results  also  dem¬ 
onstrated  that  HDV  RNA  could  replicate  and  express 
without  the  assistance  of  hepadnaviruses  (e.g.  HBV). 
The  replication  of  HDV  genome  might  not  have  a  direct 
cytopathic  effect. 


Expression  of  Recombinant  Hepatitis  D  Vims 
Antigen  in  E.  coli  and  Its  Antigenicity  Analysis 

4009 101 5C  Beijing  ZHONGHUA 
WEISHENGWUXUE  HE  MIANYIXUE  ZAZHl 
[CHINESE  JOURNAL  OF  MICROBIOLOGY  AND 
IMMUNOLOGY]  in  Chinese  Vol  12  No  2, 

Apr  92  pp  69-73 


[English  abstract  of  article  by  Jin  Ling  [6855  7227],  Gu 
Guangyu  [7357  1639  3768],  et  al.  of  the  Institute  of  Basic 
Medicd  l^iences.  Academy  of  Military  Medical  Science, 
Beijing] 

[Text]  A  fragment  of  cDNA  of  hepatitis  D  virus  genome, 
covering  N-terminal  118  amino  acids  of  HDAg,  was 
cloned  into  expression  vector  pEx31.  This  insertion 
resulted  in  a  MS2-polymerase-HDAg  fused  protein  of 
232  amino  acids  under  the  control  of  P  Promoter.  CeUs 
harboring  plasmid  pEx-HDAg  derived  from  the  above 
construct  overproduced  a  27  kD  fused  protein  in  E,  coli 
at  a  level  of  30  percent  of  total  ceUular  protein.  Western 
blot  analysis  showed  the  MS2-HDAg  fused  protein  could 
be  recognised  by  the  specific  anti-HDAg  IgM  in  HDV 
patienfs  serum.  The  significance  of  the  expressed 
recombinant  HDAg  protein  and  its  antigenicity  was 
discussed. 


Preparation  of  Photobiotin-Labeled  DNA  Probe  of 
Coxiella  Burnetii 

40091015G  Beijing  ZHONGHUA 
WEISHENGWUXUE  HE  MIANYIXUE  ZAZHl 
[CHINESE  JOURNAL  OF  MICROBIOLOGY  AND 
IMMUNOLOGY]  in  Chinese  Vol  12  No  2, 

Apr  92  pp  120-122 

[English  abstract  of  article  by  Yang  Chunmu  [2799  2504 
2606],  Chen  Xiangnii  [7115  7449  5605],  et  al,  of  the 
Institute  of  Microbiology  and  Epidemiology,  Academy 
of  Military  Medical  Sciences,  Beijing] 

[Text]  DNA  from  Coxiella  burnetii  strain  Qiyi,  phase  I 
strain,  was  purified  and  digested  completely  with  the 
restriction  endonuclease  Pstl.  The  digested  fragments 
were  ligated  with  plasmid  pATl  53  and  200  recombinant 
colonies  were  obtained.  The  recombinant  pCY31,  con¬ 
taining  3.0  kb  Coxiella  burnetii  DNA,  was  selected  as  the 
probe.  After  amplification  and  purification,  the  2.9  kb 
fragment  was  labelled  with  photobiotin.  The  labelled 
fragment  was  hybridized  with  several  rickettsiae  DNAs 
respectively  and  coloured  with  the  alkaline  phosphatase 
system.  The  positive  results  can  be  found  only  with 
DNAs  from  four  strains  of  Coxiella  burnetii,  strains 
Qiyi,  Xinqiao,  Ys-8,  and  Henzerling.  The  pCY3 1  did  not 
hybridize  with  the  DNAs  from  Rickettsia  Prowazeki 
Madrid  E  Strain,  spotted  fever  group  rickettsiae  Rick¬ 
ettsia  sibirica  strain  246  and  Chinese  isolates  054  strain, 
Jinghe  strain.  This  probe  could  detect  50  pg  of  Coxiella 
burnetii  DNA.  The  results  mentioned  above  suggest  that 
the  fragment  could  be  used  as  an  accurate  probe  with 
good  sensitivity  and  specificity  to  identify  the  Coxiella 
burnetii.  The  fra^ent  was  cleaved  into  six  smaller  ones 
after  digestion  with  Haelll. 

Study  on  Anti-Idiotypic  Antibodies  Against 
Monoclonal  Antibodies  to  Anthrax  Protective 
Antigen 

40091015F  Beijing  ZHONGHUA  WEISHENGWUXUE 
HE  MIANYIXUE  ZAZHl  [CHINESE  JOURNAL  OF 
MICROBIOLOGY  AND  IMMUNOLOGY]  in  Chinese 
Vol  12  No  2,  Apr  92  pp  112-115 

[English  abstract  of  article  by  Li  Shenghua  [2621  0524 
5478],  Zhan  Yiqun  [6124  6522  5028],  et  al.  of  the 
Institute  of  Microbiology  and  Epidemiology,  Academy 
of  Military  Medical  Sciences,  Beijing] 

[Text]  The  anti-idiotypic  antibody  (Ab2)  was  prepared 
by  immunization  of  a  sheep  with  anti-PA  (anti-Anthrax 
protective  antigen)  monoclonal  antibodies  (McAb- 
4G1 1,  class  IgM,  Ab|).  The  sheep  anti-serum  was  puri- 
fted  by  immuno-affinity  chromatography.  ELISA  and 
the  inMbition  of  BA-ELISA  were  used  to  identify  the 
specificity  of  Ab2.  The  results  showed  that  the  Ab2  could 
react  specifically  with  Abi  but  not  react  with  normal 
mice  immunoglobulin,  and  inhibit  PA  to  react  with  Ab^ 
The  A1(0H)3  adsorb^  Abj  was  used  to  immunize 
BALB/c  mice,  out  of  5  immunized  mice,  4  mice  showed 
anti-PA  antibody  and  protection  against  challenge.  The 
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result  demonstrated  the  Ab2  possessing  an  “internal 
image”  of  PA.  It  suggests  that  the  Ab2  might  be  used  as 
a  vaccine  to  induce  anti-PA  immune  response. 

Amplification  of  Dengue  2  Virus  Sequences  With 
Polymerase  Chain  Reaction  After  Reverse 
Transcription 

400910I5H  Beijing  ZHONGHUA 
WEISHENGWUXUE  HE  MIANYIXUE  ZAZHI 
[CHINESE  JOURNAL  OF  MICROBIOLOGY  AND 
IMMUNOLOGY]  in  Chinese  Vol  12  No  2, 

Apr  92  pp  I23L26 

[English  abstract  of  article  by  Chen  Huosheng  [7115 
3499  0524],  Guo  Huiyu  [6753  6540  3768],  et  al.  of  the 
Department  of  Microbiology,  Sun  Yat-sen  University  of 
Medical  Sciences,  GuangAou,  and  Chen  Huanyong 
[7115  3562  0516]  of  the  Logistic  Department,  Institute 
of  Military  Medical  Sciences,  Guangdong  Command] 

[Text]  Two  dengue  2  virus  strains,  prototype  New 
Guinea  C  (NGC)  and  local  isolate  Hai-nan  98  (HN98), 
were  purified  from  infected  supernatants  of  Aedes 
Albopictus  C6/36  cells.  DV2  RNA  were  extracted  and 
characterized.  DV2  cDNA  were  synthesized  through 
reverse  transcription  (RT)  by  using  cDNA  synthesis  kit 
(Amersham).  The  first  strand  cDNA  yield  was  about 
12.3  percent.  A  pair  of  20mer  oligonucleotides  was 
designed  as  primers  (Primers  CHS)  based  on  the  conser¬ 
vative  sequence  of  DV2  E  gene.  Primers  VD  was  kindly 
provided  by  Dr.  Deubel.  DV2  partial  E  gene  had  b^n 
amplified  with  the  standard  polymerase  chain  reaction 
(PCR).  The  PCR  products  were  analysed  by  3  percent 
Nusievc  agarose  gel  electrophoresis,  Hinfl  digestion,  dot 
and  Southern  blotting  hybridization.  The  results  showed 
the  amplified  products  were  DV2  partial  E  sequences. 
The  target  sequences  of  primers  CHS  and  primers  VD 


were  DV2  E  l-476nt  and  E  39-305nt,  respectively.  The 
specific  amplification  of  DV2  E  sequences  including 
local  isolate  by  RT-PCR  mi^t  be  helpful  in  clinical 
diagnosis  of  DV2  infections  and  genetic  analysis  of  local 
isolates. 

Establishment  of  Xenohybridoma  Cell  Lines 
Secreting  Human  Monoclonal  Antibodies  Against 
HBsAg 

400910I5E  Beijing  ZHONGHUA  WEISHENGWUXUE 
HE  MIANYIXUE  ZAZHI  [CHINESE  JOURNAL  OF 
MICROBIOLOGY  AND  IMMUNOLOGY]  in  Chinese 
Vol  12  No  2,  Apr  92  pp  78-82 

[English  abstract  of  article  by  Zhang  Yongzhong  [1728 
3057  1813],  Zheng  Jing  [6774  5464],  et  al.  of  the 
Institute  of  Liver  Diseases  of  PLA,  Beijing] 

[Text]  When  the  spleen  cells  and  the  peripheral  blood 
lymphocytes  from  anti-HBs  positive  donors  were  fused 
with  mouse  myeloma  ceUs  of  SP2/0  line,  xenohvbri- 
domas  were  obtained  at  a  hi^  frequency  (1.9  x  10’^).  In 
4  fusion  experiments  we  acquired  1 3447  hybrid  clones  of 
mouse-human  xenohybridomas.  There  were  48  anti-HBs 
positive  wells  in  3065  wells  in  which  xenohybridomas 
grew.  From  the  48  wells  8  clones  of  xenohybridomas 
secreting  human  monoclonal  antibodies  against  HBsAg 
were  obtained.  Of  these  xenohybridomas  6  clones  were 
characterized.  These  xenohybridomas  all  contained  both 
parent  chromosomes,  human  chromosome  distribution 
was  from  5  to  12.  Antibodies  secreted  early  by  these 
hybridomas  were  all  complete  molecule  IgM,  and  after 
longer  cultivation  one  strain  (12B7)  contained  heavy 
chain  only,  and  another  one  (19E8)  secreted  light  chain 
only,  but  they  yet  retained  anti-HBsAg  specificity. 
Among  the  6  xenohybridoma  clones  4  were  stable  to 
secrete  human  monoclonal  antibodies  up  to  6  months. 
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Additional  Note  on  Jiangnan-11 010 
Minisnpercompnter 

92P60329C  Beijing  JISUANJI SHIJJE  [CHINA 
COMPVTERWORLD]  in  Chinese  No  21 
27  May  92  pp  67,  69 

[Article  by  Lu  Shaofii  [7120  4801  4395]  of  the  Jiangnan 
Institute  of  Computing  Technology:  “The  Upsurge  of  the 
Nineties:  Super>High-Speed  Computers  Move  Toward 
ParaUel  Processing”] 

[Excerpts]  [passage  omitted] 

For  example,  the  Jiangnan-II  [010]  minisupercomputer, 
unveUed  in  1991  [see  JPRS-CST-9 1-024,  23  Dec  91  p 
14],  is  a  parallel  processing  system  consisting  of  1 1  486 
processors.  Its  p^  performance  is  160  MIPS,  its  mul¬ 
tiprocessor  operating  system  is  fully  compatible  with 
Unix  System  V,  its  paraUel  design  language  is  fully 
compatible  with  the  widely  used  C,  FORTRAN,  and 
Pas(^,  and  it  comes  with  a  parallel  debugging  support 
tool.  According  to  preliminary  statistical  comparison, 
the  system's  average  actual  sp^  is  1 10  MIPS,  and  its 
processor  spe^-up  ratio  is  about  90  percent.  This  indi¬ 
cates  that  China  has  established  a  firm  foundation  for 
further  development  and  application  of  paraUel  com¬ 
puters.  [passage  omitted] 

Large-Vocabiilary  Connected-Chinese-Speech 
Recognition  System  Described 

92P60314A  Beijing  JISUANJI  XUEBAO  [CHINESE 
JOURNAL  OF  COMPUTERS]  in  Chinese 
Vol  15  No  5,  May  92  pp  364-370 

[Article  by  Li  Jianmin  [262 1  1 696  3046],  Zbao  Tongqing 
[6392  1749  7230],  et  al.  of  the  Speech  Laboratory, 


Department  of  Computer  Science  and  Technology,  Qin- 
ghua  University,  Beijing  100084:  “Approaches  to  Large- 
Vocabulary  Speech  Recognition  Based  on  Chinese 
Speech  Characteristics”;  MS  received  18  Sep  90] 

[Abstract]  Some  approaches  to  Chinese  speech  recogni¬ 
tion  are  discussed  and  a  practical  Large-Vocabulary 
Chinese  Connected  Speech  Recognition  System  is  intro¬ 
duced.  In  this  system,  characteristics  of  Chinese 
speech — such  as  the  syUabic  nature  of  the  Chinese  lan¬ 
guage,  and  the  combination  of  initial  consonant  with 
final  vowel — are  taken  into  consideration.  The  user 
friendly  interface  makes  it  easily  updatable  for  new 
words.  With  a  vocabulary  of  over  10,000  words,  the 
system  demonstrated  an  average  accuracy  of  93.1  per¬ 
cent  (top  candidate)  during  a  test  conducted  on  4  Feb¬ 
ruary  1991,  and  passed  formal  technical  appraisal  on  6 
February  1991. 

The  system  runs  on  a  GW386  [Great  WaU  386]  micro¬ 
computer  together  with  one  TMS320C25  board  (for 
speech  sampling,  LPC-CEP  [linear  predictive  coding/ 
coding  of  excitation  parameters]  calculations,  syUable 
segmentation,  SVQ  [segmental  vector  quantization],  and 
four-tones  recognition)  and  two  TMS32010  boards  (for 
SVQ-SPM  [SVQ-segmental  probabilistic  model]  sample 
matching).  Sampling  rate  is  9.6  kHz,  the  transfer  func¬ 
tion  (z-transform)  for  high-frequency  elevation  is  1  -  0.97 
z’*,  the  Hamming  window  for  the  window  function  is 
25.6  ms,  and  the  window  shift  is  12.8  ms.  Schematics  for 
the  syUable-recognition  subsystem  and  for  the  overall 
system  are  shown  below  in  Figures  1  and  2. 
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Figure  1.  Schematic  of  Syllable-Recognition  Subsystem 
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Discoveiy-Based-Logic  Intelligent  Software 
Deyelopment  Project  Describe 

92P60329B  Beijing  JISUANJI SHIJIE  [CHINA 
COMPVTERWORLD]  in  Chinese  No  21 
27  May  92  p  1 

[Article  by  Chen  Chunmei  [7115  2504  2734]:  “New 
Advances  in  Nation’s  Research  on  Machine  Discovery 
Theory”] 

[Summary]  A  project  entitled  “Discovery-Based-Logic 
Intelligent  Software  Development  Technology,” 
assigned  by  a  State  863  Plan  expert  group,  has  passed  the 
formal  technical  appraisal  conducted  by  the  Ministry  of 
Aerospace  Industiy.  The  project,  undertaken  by  a  Bei¬ 
jing  Aerospace  University  research  team  led  by  Prof.  Sun 
Huaimin  [1327  2037  3046],  has  assimilated  foreign 
research  on  discovery-based  logic  theory  and  has 
achiev^  new  domestic  breakthroughs.  Prof.  Sun’s  group 
has  built  a  paitial  two-stage  logical  deduction  system  for 
hypothesis  calculating  (testing);  the  system  u^  Boolean 
loops  to  permit  use  of  Boolean  equations  for  problem 
solving.  The  system’s  design  and  technical  performance 


are  at  the  international  state-of-the-art.  In  addition,  the 
group  has  used  this  advanced  technology  to  develop 
three  utility  intelligent  software  packages  (the  PC-ALP 
logic  program  automatic  design  system,  the  SUN-ALP 
logic  program  automatic  design  system  and  the  DES- 
FOOP  fault  logic  diagnosis  expert  system  development 
tool),  as  well  as  thr^  scientific  experiment  software 
packages  (the  DL  mathematics  discovery  system,  a 
knowl^ge  program  design  system  guided  by  computer- 
aided  intuition,  and  an  intelligent  database  system).  The 
experts  have  appraised  these  systems  as  being  state- 
of-the-art. 

OSI  Computer  MAN  Software  Certified 

92P60329A  Beijing  JISUANJI  SHIJIE  [CHINA 
COMPUTERWORLDJ  in  Chinese  No  20, 
20May92p2I 

[Article  by  Li  Hongfang  [2621  1347  5364]:  “Metropoli¬ 
tan-Area  OSI  Computer  Network  Software  Passes 
Expert  Appraisal”] 

[Sui^ary]  The  “Nanjing  OSI  [Open  Systems  Intercon¬ 
nection]  Computer  Metropolitan  Area  Network  (MAN) 
and  High-Layer-Protocol  Software”  for  the  “Nanjing 
Metropolitan-Area  Computer  Information  &  Services 
System’s  network  constmetion”  project  passed  expert 
appraisal  a  few  days  ago  in  Nanjing.  This  software, 
jointly  developed  in  a  5-year  effort  by  the  Jiangsu 
Province  Computing  Institute,  Nanjing  University, 
Southeast  Universi^,  and  Nanj  ing  Institute  of  Aeronau¬ 
tical  Engineering,  is  supported  by  a  closed  operating 
system  built  for  three  ty^s  of  mainframe  and  mid-sized 
computersr— DPS8/49,  M-240D,  and  IBM4341.  The 
independently  developed  laige  OSI  network  software  is 
compatible  with  the  widely  used  X.25  packet  switching 
network  protocol.  The  software’s  overall  performance 
meets  late-eighties  international  standards. 
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Demonstration  of  Uniform  Dlumination  on  Target 
by  Focnsing  High-Power  Laser  Beam 
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OPTICA  SINICAJ  in  Chinese  Vol  12  No  i. 

Mar  92  pp  213-217 


[Article  by  Liang  Xiangchun  [2733  0686  2504],  Chen 
Zezun  [7115  3419  1415],  and  Deng  Ximing  [6772  6932 
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MS  received  24  Apr  91,  revised  30  May  91] 


[Text]  Abstract 

A  focusing  system  consisting  of  a  hexagonal  array  of 
spherical  lenses  and  an  aspherical  principal  focusing  lens 
used  to  improve  the  illumination  uniformity  of  the 
focused  high-power  laser  beam  (10’^  W)  on  the  surface 
of  the  taiget  is  demonstrated  experimentally.  The  use  of 
this  system  in  laser-driven  high-pressure  shock  wave 
experiments  is  reported.  The  data  show  that  the  flatness 
of  the  laser-driven  shock  wave  is  drastically  improved 
with  more  uniform  illumination. 


1.  Introduction 

As  we  make  further  progress  in  experimental  laser 
plasma  physics,  uniform  illumination  of  target  surface 
with  a  high-power  laser  becomes  a  more  pressing 
requirement.  To  this  end,  the  authors  did  some  explor¬ 
atory  work  and  presented  a  focusing  method  involving 
the  use  of  a  lens  array.  The  element  of  the  lens  array 
described  in  reference  1  is  a  circular  lens  which  is 
spherical  on  one  side  and  flat  on  the  other.  When  these 
circular  lenses  are  glued  together  on  an  optical  plate  to 
form  the  array,  approximately  6  percent  of  the  laser 
power  is  lost  due  to  the  opaque  glue  between  the  lenses. 
After  reference  2  was  published,  the  method  attracted 
considerable  interest  abroad.  It  is  called  the  Chinese 
method;  its  unique  feature  is  a  uniform  quasi-near-field 
large  focal  spot  (diameter  about  400  pm).  The  light 
intensity  at  the  edge  exponentially  drops  to  zero.  The 
method  is  especially  suited  for  laser-driven  high-pressure 
shock  wave  experiments.  A  number  of  foreign  laborato¬ 
ries  have  introduced  various  ways  to  obtain  a  uniform 
focal  spot,  including  the  random  phase-plate  technique^ 
developed  at  Osaka  University,  Japan;  the  transmissive 
or  reflective  stair  mirror  technique  developed  by  the 
Naval  Research  Laboratory;^*^  and  the  wide-bandwidth 
oscillator  and  multimode  stepped-refractance  optical 
fiber  technique  developed  at  Limeil  Center  in  France.^ 
Their  common  approach  is  to  reduce  or  disrupt  spatial 
coherence  of  the  laser  in  order  to  obtain  a  uniform 
faf-field  focal  spot.  Although  successful  experimental 
results  have  been  obtained,  there  is  stiU  a  relatively  weak 
light  intensity  distribution  outside  the  main  focal  spot. 

This  paper  reports  the  use  of  a  focusing  system  com¬ 
prised  of  an  improved  regular  hexagonal  lens  array  and  a 


set  of  main  focusing  lenses  to  achieve  uniform  illumina¬ 
tion  on  the  target  surface.  Furthermore,  the  method  has 
been  verified  in  plasma  physics  experiments  with  a 
high-power  Nd:glass  laser. 

n.  Structure  and  Design  Parameters  of  the  Focusing 
System 

In  a  laser  target  chamber,  a  regular  hexagonal  lens  array 
is  placed  in  front  of  an  aspherical  main  focusing  lens  to 
form  a  focusing  system.  Figure  1  shows  the  regular 
hexagonal  lens  array.  Due  to  the  compactness  of  the 
structure,  the  gap  between  neighboring  lenses  is  less  than 
20  pm.  Hence,  there  is  very  little  energy  loss  due  to  this 
array,  approximately  one  part  in  1,000.  The  parameters 
of  the  focusing  system  include  those  for  the  main 
focusing  aspherical  lens,  i.e.,  aperture  D  of  200  mm  and 
focal  length  F  of  340  mm,  and  those  of  the  regular 
hexagonal  array  of  convex  spherical  lenses,  i.e.,  aperture 
d  of  30  mm  (distance  between  two  parallel  sides  of  the 
hexagon),  focal  length  f  of  1 8,000  mm,  concentricity  0  :< 
10“,  and  consistency  of  focus  (Af/f)  :<  1.5  x  10“^.  The 
geometric  diameter  of  the  focal  spot  on  the  target  is  8  - 
(Fd/f)  560  pm. 


Figure  1.  Arrangement  of  the  Regular  Hexagonal  L^ns 
Array 


It  is  worthwhile  to  point  out  that  if  every  lens  element  in 
the  array  has  excellent  concentricity  (0  ;<  5“),  the 
Fresnel  diffraction  patterns  of  all  those  small  lenses 
would  overlap  on  the  focal  plane,  causing  large  fluctua¬ 
tion  of  light  intensity  across  the  focal  spot.  Therefore,  it 
is  necessary  to  take  this  issue  into  consideration  in  the 
fabrication  of  those  lenses.  The  concentricity  require¬ 
ment  was  reduced  to  0  :<  1 0”  and  the  outcome  was  much 
improved.  The  diffraction  ring  inside  the  focal  spot  was 
eliminated  and  light  intensity  fluctuation  was  reduced.  It 
became  more  favorable  for  providing  a  uniform  illumi¬ 
nation  across  the  target. 

The  principle  regarding  the  ability  of  the  focusing  system 
to  improve  target  illumination  uniformity  has  been 
described  in  references  1  and  2  and  will  not  be  repeated. 
Some  valuable  experimental  results  are  discussed  as 
follows. 
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m.  Ebqperimental  Results 

1.  Picture  of  Uniform  Food  Spot 

A  single-mode  CW  YAG  laser  was  used  as  the  light 
source.  After  going  through  a  1:100  beam  expander,  the 
output  is  a  1.06-pm  laser  beam  with  a  200-mm  aperture. 
Figure  2  [photograph  not  reproduced]  shows  the  focal 
spot  after  it  passes  through  the  regular  hexagonal  lens 
array  and  the  main  focusing  lens.  Figure  2  was  taken 
after  enlarging  the  foc^  spot  on  the  focal  plane  of  the 
focusing  system.  Obviously,  with  the  exception  of  some 
e^e  diffraction,  the  majority  of  the  focal  spot  is  uni¬ 
form.  The  focal  spot  shown  in  Figure  2  was  further 
examined  with  a  silicon  target  camera  tube  two- 
dimensional  image  display  and  the  two-dimensional 
li^t  intensity  distribution  of  the  focal  spot  is  shown  in 
Figure  3.  It  reveals  a  light  intensity  plateau.  The  picture 
was  further  analyzed  quantitatively  with  an  FC  digital 
image  processing  system  to  obtain  an  equal-density  line 
distribution  as  shown  in  Figure  4.  The  diameter  of  the 
equal-density  zone  is  approximately  400  pm. 


Fignre  3.  Two-Dimensional  Intensity  Distribution  on 
the  Focal  Spot 


Fignre  4.  Equal-Density  Line  Distribntion  (flat  top 
diameten  400  pm) 


In  order  to  illustrate  the  uniformity  effect  of  the  focusing 
system,  the  one-dimensional  intensity  distribution  of  a 
beam  of  light  with  an  extremely  uneven  near-field  inten¬ 
sity  distribution  which  passes  through  the  main  focusing 
lens,  but  not  the  lens  array,  is  shown  in  Figure  5(a) 


[photograph  not  reproduced].  The  light  intensity  modu¬ 
lation  is  as  high  as  +/-  45  percent.  After  installing  the 
regular  hexagonal  lens  array  into  the  focusing  system,  the 
intensity  fluctuation  across  the  focal  spot  is  reduced 
considerably,  as  shown  in  Figure  5(b)  [photograph  not 
reproduced].  The  intensity  modulation  is  only  +/-  10 
percent.  This  illustrates  that  even  when  the  incident  light 
has  a  very  poor  near-ffeld  distribution,  the  focusing 
system  with  such  a  lens  array  can  result  in  a  smooth  and 
uniform  illumination  across  the  focal  spot. 

2.  Verification  of  Target  Illumination  Uniformity 

The  focusing  system  with  a  regular  hexagonal  lens  array 
and  a  main  focusing  lens  has  been  successfully  used  in 
the  target  chamber  of  the  LF-12  laser,  which  has  a  power 
output  of  up  to  10*^  W.  This  allows  us  to  proceed  with 
research  topics  involving  the  interaction  between  matter 
and  laser  light  of  uniform  illumination. 


(a)  Sensitivity  of  Focus  Adjustment 

Before  using  a  high-power  laser  to  hit  a  target,  a 
low-power  laser  beam  (power  density  on  target  surface 
is  (1-2)  X  10*  W/cm^)  is  usually  used  to  evaluate  the 
focus  adjustment  sensitivity  of  the  system.  A  copper 
plate  with  a  small  hole  is  placed  on  and  off  the  focal 
plane  to  measure  the  percentage  of  eneigy  transmitted 
in  order  to  determine  the  range  of  focus  adjustment 
allowed.  Since  the  focal  spot  is  essentially  symmetric  in 
front  and  behind  the  focus,  two  sizes  of  small-aperture 
targets  are  used  to  complete  the  entire  range  of  mea¬ 
surement.  Table  1  shows  a  set  of  data  taken.  The  data 
shows  that  the  transmissivity  of  energy  virtually  does 
not  vary  within  150  pm  of  the  focal  plane.  This 
indicates  that  the  focus  adjustment  accuracy  require¬ 
ment  of  the  system  is  far  more  lenient  than  that  with 
using  an  aspherical  lens  alone.  This  makes  focus 
adjustment  far  more  convenient. 


Table  1 


Focal  plane 

-300 

-150 

0 

150 

300 

position 

pm 

pm 

pm 

pm 

Transmissivity 
of  eneigy  9  - 
530  pm 

75% 

73% 

64% 

Transmissivity 
of  energy  9  - 
400  pm 

31% 

33% 

35% 

(b)  Variation  of  Laser-Induced  Shock  Wave 
Luminescence  Signal 

In  laser-induced  high-pressure  shock  wave  experiments,^ 
very  good  results  were  obtained  with  uniform  target 
illumination.  The  interaction  between  laser  and  planar 
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aluminum  foil  targets  was  done  using  a  1.05- 
^m-wavelength  laser  with  a  pulse  width  of  approxi¬ 
mately  1.2  ns.  The  final-stage  enei^  output  was  about 
500  J  and  the  on-target  power  density  was  (1-2)  x  10*^ 
W/cm^  The  luminescence  signal  from  the  back  side  of 
the  target  due  to  shock-wave  heating  was  recorded  wth  a 
streak  camera.  It  was  found  that  the  luminescence  signals 
due  to  the  laser-induced  shock  wave  were  significantly 
different  with  and  without  the  regular  hexagonal  lens 
array,  as  shown  in  Figure  6.  The  narrow  vertical  signal 
on  the  right  is  a  time  reference  signal  brought  in  via  ^ 
optical  fiber.  When  using  the  aspherical  lens  alone,  in 
order  to  obtain  the  same  focal  spot,  the  target  was  placed 
off-focus  and  the  result  is  shown  in  Figure  6(a).  In  this 
case,  the  leading  edge  of  the  luminescence  signal  bulges 
up  in  the  middle  and  lags  behind  on  the  sides.  This  type 
of  laser-induced  shock  wave  cannot  meet  the  experi¬ 
mental  requirement  for  a  high-pressure  equation  of  state. 
When  a  regular  hexagonal  lens  array  and  a  principal 
focusing  lens  were  used,  the  result  is  shown  in  Figure 
6(b).  This  indicates  that  when  there  is  t^et  illumination 
uniformity,  the  ^ock-wave  pressure  is  also  consistent 
and  an  excellent  planar  laser-induced  shock  wave  can  be 
obtained.  This  is  the  most  convincing  evidence  for  taiget 
illumination  uniformity.  Once  this  is  done,  it  will  be 
possible  to  take  measurements  for  laser-mduced  high- 
pressure  equations  of  state  to  obtain  a  series  of  valuable 
results. 


a^aca 

(a)  Co) 


Figure  6.  Luminescence  Signal  at  the  Back  Surfiu^e  of 
Ahuniniim  FoU  Obtained  by  the  Streak  Camera,  (a) 
Only  principal  foensing  lens;  (b)  Principal  focusing  lens 
with  a  legnlar  hexagonal  lens  array 


The  authors  wish  to  thank  the  entire  LF-12  st^  for 
their  support  and  collaboration.  They  also  wish  to 
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150006:  “A  10.6-Micron  Optoisolator  With  Common 
Transmitter/Receiver  Antenna”;  MS  received  4  Mar 
91,  revised  3  Jun  91] 


[Text]  Abstract 

The  effect  of  an  optoisolator  in  a  coherent  laser  radar 
with  a  common  transmitter/receiver  antenna  is  dis¬ 
cussed.  The  characteristics  of  1/4X  phase  retardation 
with  internally  reflective  wave  plate  are  analyzed.  In 
addition,  polycrystalline  germanium  1/4X  Fresnel 
rhombs  have  been  fabricated.  The  rhomb  works  well  in  a 
CO2  laser  heterodyne  detection  system  with  an  energy 
conversion  efficiency  of  more  than  93  percent. 


I.  Introduction 

Coherent  infrared  laser  radar  is  a  high-sensitivity  laser 
radar  developed  in  the  past  20  years.  It  can  share  the 
same  optics  and  scanner  with  an  infrared  imapng 
device  and  it  is  highly  compatible  with  other  devices. 
Hence,  it  receives  a  great  deal  of  attention.  A  coherent 
laser  radar  usually  shares  a  common  transmitter/ 
receiver  antenna'  and  one  of  its  key  components  is  a 
polarized  optoisolator. 

The  theoretical  aspect  of  the  MAX  wave  plate  and 
Fresnel  rhomb  used  in  the  optoisolator  is  discussed.  In 
addition,  polycrystalline  1/4^  Fresnel  rhombs  have 
been  developed  and  used  in  CO2  laser  heterodyne 
detection  systems. 
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n.  Quarter  Ware  Hate  aod  Fresnel  Rhomb 

Figure  1  is  a  simplified  sketch  of  the  transmitter/receiver 
structure  of  a  coherent  CX)2  laser  radar.  The  polarized 
optoisolator  is  composed  of  a  Brewster  beam  splitter  and 
l/4k  Fresnel  ihomb  phase  retarder  (wave  plate).  Its 
function  is  to  increase  the  power  of  the  light  emitted. 
Moreover,  the  isolated  beam  does  not  return  to  the  laser 
osc^tor.  Nevertheless,  wave-plate  dispersion  is  a  very 
serious  problem;  the  wave  plate  can  only  be  used  at  a 
specific  wavelength.  For  example,  CdS  single-crystal 
IMXmve  plate  is  usually  used  in  the  infrared.  At  10.591 
|un,  it  is  usually  made  into  a  5/4X  wave  plate^  and  is 
1.018  mm  in  thickness.  Based  on  the  data  of  the  refrac¬ 
tive  index  of  CdS  as  a  function  of  wavelength,^  the 
theoretical  dispersion  of  a  CdS  5/4^  wave  plate  in  the 
vicinity  of  10.591  pm  is  shown  in  Figure  2.  The  disper¬ 
sion  is  quite  serious.  At  certain  wavelengths,  the  wave 
plate  has  retarded  the  phase  by  1/2A,  instead  of  1/4L 
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F^nre  1.  Basic  Diagram  of  CO2  Laser  Heterodyne 
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Flgore  2.  The  Distribution  of  5/4X  CdS  Wave  Plate 
Near  10591  pm 


pother  way  to  achieve  phase  retardation  is  by  total 
intei^  reflection.  When  a  light  beam  enters  a  denser 
medium  from  a  less  dense  m^um  at  an  angle  greater 
than  the  critical  incident  angle,  it  is  not  only  totally 
reflected  but  also  causes  a  phase  change  in  the  two 
incident  field  components.  According  to  theoretical 
electromagnetism,^  the  phase  difference  is 


where  0|  is  the  angle  of  incidence  and  n  is  the  index  of 
refraction.  Unlike  the  dispersion  caused  by  a  wave  plate, 
this  kind  of  phase  retarder  can  be  used  over  a  wider 
wavelength  range.  Figure  3  shows  the  calculated  distri¬ 
bution  of  1/4X  Fresnel  rhomb  phase  retarders  made  of 
Ge  and  ZnSe  based  on  equation  (1)  and  the  index  of 
refraction  versus  wavelength  data  given  in  reference  3. 
The  Ge  phase  retarder  only  varies  by  0.25*  in  phase  over 
the  wavelength  range  of  2-20  pm.  When  A.  >  5  pm,  there 
is  almost  no  change  at  all.  Therefore,  this  kind  of  Fresnel 
rhomb  phase  retarder  has  very  good  chromatic  charac¬ 
teristics  in  the  infrared.  In  a  CO2  laser  radar,  this  phase 
retarder  enables  the  system  to  operate  at  all  branches  of 
the  CO2  laser.  Consequently,  the  effect  of  changing  CO2 
laser  line  on  the  laser  radar  can  be  minimized. 


m.  Ge  Quarter-Wave  Fresnel  Rhomb 

and  ZnSe  are  materials  often  used  in  the  infrared. 
Figure  4  shows  calculated  phase  changes  due  to  a  single 
internal  total  reflection  for  Ge  and  ZnSe.  In  order  to 
produce  a  phase  change  of  n/2,  it  requires  one  internal 
total  reflection  for  Ge  and  two  for  ZnSe.  From  the  figure, 
one  can  see  that  there  are  two  incident  angles  which 
result  in  a  specific  phase  shift.  In  practice,  the  laiger 
angle  of  mddence  is  always  chosen  because  the  slope  of 
phase  shift  is  higher  near  the  smaller  angle  of  incidence. 
The  fabrication  and  functional  requirements  of  the 
ihomb  then  become  more  critical.  The  internal  incident 
angle  of  the  ihomb  which  produces  a  phase  shift  of  5  in 
a  single  total  reflection  is 

'  2n‘ll-htan*(;8/2.)J  / 


(2) 


Therefore,  the  internal  incident  angles  are  0|  -  42.93* 
and  65*  for  Ge  and  ZnSe  1/4X  rhomb,  respectively. 
Us^y,  it  is  more  appropriate  to  choose  an  internal 
incident  angle  close  to  45*  for  the  rhomb.  In  this  case,  the 
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beam  travels  the  least  distance  inside  the  crystal  and 
with  the  least  loss  as  well.  That  is  why  Ge  was  chosen  to 
be  us^  in  the  making  of  a  single-intemal-reflection  nil 
phase  retarder.  Figure  5  shows  its  structure.  The  internal 
incident  angle  is  equal  to  the  two  base  angles  of  the 
rhomb.  The  beam  enters  perpendicular  to  the  rhomb. 
The  polarization  angle  is  45'  off  the  incident  plMe.  The 
exit  beam  is  circularly  polarized  and  perpendicular  to 
the  exit  plane. 


Kg.  4  The  phasft  shift  with  each  internal  reflection 


Kg.  5  1/4X  Ge  Fresnel  rhomb 


Brewster  plate.  The  retarder  is  a  1/4X,  Ge  rhomb  with 
anti-reflective  coatings.  The  reflection  targets  included  a 
gold  mirror  and  an  aluminum  plate.  It  was  found  that  the 
direction  of  polarization  of  the  return  beam  was  rotated 
by  90'.  Moreover,  the  outcome  remained  the  same  for 
both  targets.  The  overall  conversion  efficiency  is  approx¬ 
imately  70  percent,  which  is  considerably  higher  than  the 
25  percent  maximum  efficiency  without  an  optoisolator. 
The  degree  of  isolation  for  the  component  parallel  to  Ae 
incident  plane  is  20  dB.  The  degree  of  isolation  wth 
respect  to  the  perpendicular  component  is  determined 
by  the  number  of  Brewster  plates  used.  The  larger  the 
number  is,  the  higher  the  degree  of  isolation  becomes. 


Condnsion 

A  polarized  optoisolator  consisting  of  a  Ge  1/4X  Fresnel 
rhomb  and  Ge  Brewster  beam  splitters  have  been  suc¬ 
cessfully  used  in  a  COj  laser  heterodyne  detection 
system. 
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Beam  Propagation  for  Synthetic  Aperture  System 
Through  Atmosphere 

40100060A  Chengdu  DIANZI KEJI DAXUE  XUEBAO 
[JOURNAL  OF  UNIVERSITY  OF  ELECTRONIC 
SCIENCE  AND  TECHNOLOGY  OF  CHINA] 
in  Chinese  Vol  21  No  1,  Feb  92  pp  41-47 


IV.  Experiment 

The  polarization  characteristics  of  the  Ge  rhomb  fabri¬ 
cated  were  measured  using  a  Brewster  plate  detection 
technique.  It  was  found  that  when  the  incident  beam  is 
linearly  polarized,  the  phase  shift  is  retarded  by  Ji/2  from 
the  directions  of  the  long  and  short  axis  of  the  exit  beam 
and  the  ratio  of  light  intensity  along  those  two  directions. 
When  two  1/4A,  Ge  rhombs  are  staked  together,  the 
direction  of  polarization  is  rotated  by  90'.  In  addition, 
when  the  incident  and  exit  plane  were  uncoated,  the 
energy  conversion  efficiency  was  only  40  percent.  After 
putting  on  anti-reflective  coatings,  it  is  raised  to  over  93 
percent. 

The  optoisolator  shown  in  Figure  1  was  also  measured 
experimentally.  A  Ge  beam  splitter  was  used  as  the 


[English  abstract  of  article  by  Hu  Zhiping,  ^ng 
Ruhua,  and  Yang  Darang,  Chengdu  610054,  Institute 
of  Applied  Physics,  UEST  of  China;  MS  received  2  Jul 
91,  revised  4  Sep  91] 

[Text]  Beam  pointing,  tracking  and  combining  can  be 
realized  quickly  by  means  of  phase  control  of  the  syn¬ 
thetic  aperture  system.  Based  on  the  work  of  beam 
control  in  free  space,  it  is  shown  that  the  synthetic 
aperture  system  can  eliminate  the  influence  of  atmo¬ 
spheric  turbulence  on  beam  propagation.  Numerical 
simulation  is  presented  for  the  beana  propagation  in  toe 
atmosphere  by  means  of  fast  Fourier  transform  (FFT) 
computational  methods,  and  the  results  are  demon¬ 
strated  in  three-dimensional  figures. 
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The  Desijm  and  Experiment  of  a  Novel  Optical 
Time-Division  Multiplexing 

40I00060B  Chengdu  DIANZI KEJI DAXUE  XUEBAO 
[JOURNAL  OF  UNIVERSITY  OF  ELECTRONIC 
SCIENCE  AND  TECHNOLOGY  OF  CHINA] 
in  Chinese  Vol  21  No  I,  Feb  92  pp  48-52 
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Figure  4.  Schenuitic  of  Optiod  Synthetic  Apeitme 
System 


[English  abstract  of  article  by  Qiu  Kun  and  Mei  Kejun, 
Chengdu  6100054,  National  Key  Lab.  of  Optical  Fiber 
Communications,  UEST  of  China;  MS  received  19  Jan 
91,  revised  20  Mar  91] 

[Text]  A  novel  optical  time-division  multiplexing 
(OTDM)  system  is  proposed  in  which  only  a  single 
picosecond  (ps)  semiconductor  laser  diode  is  used  as  the 
optical  source  and  semiconductor  laser  amplifiers  are 
used  as  high-speed  modulators  with  built-in  gain.  The 
experimental  results  of  2  Gbit/s  OTDM  by  two  channels 
using  semi-travelling-wave  semiconductor  laser  ampli¬ 
fiers  (STWA)  as  optical  switches  are  given. 


Figore  3.  Schematic  of  OTDM  Analog  Experimental  Apparatus 

(MS  =  high-frequency  signal  generator,  OD  =  optical  delay  line,  MP  =  multiplexer,  DT  =  detector,  OS  =  sampling 
oscilloscope;  PS  and  SP  not  identified) 
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Additional  Details  on  Nation’s  First  Laser  Gate 
Amy  Laboratory 

92P60328A  Beijing  ZHONGGUO  DIANZI  BAG 
[CHINA  ELECTRONICS  NEWS]  in  Chinese 
13  May  92  pi 

[Article  by  Zhang  Jingan  [1728  2417  1344];  “First  Laser 
Gate  Array  Laboratory  Operational”;  cf.  early  brief 
report  in  JPRS-CST-92-012,  18  Jun  92  P  65] 

[Summary]  The  nation’s  first  laser  gate  array  laboratory 
became  formally  operational  on  4  May,  indicating  a 
major  step  forward  for  domestic  development  and  pro¬ 
duction  of  digital  ASICs.  The  laboratory’s  laser  gate- 
array  circuit  development  system  is  designed  for  1. 5-2.0 
|im  technology  and  ASICs  of  up  to  5000  gates;  single-gate 
delay  is  under  2  ns.  Independently  operated  by  labora¬ 
tory  ti»rhnirians,  the  system  has  demonstrated  a  product 
yield  of  25  percent,  approaching  the  international  stan¬ 
dard.  The  entire  fabrication  process  can  be  completed 
within  24  hours. 

More  on  Domestically  Developed  VLSI  Circuit  for 
Character  Processing 

92P60328C  Beijing  JISUANJI SHIJIE  [CHINA 
COMPUTERWORLD]  in  Chinese  No  21, 

27  May  92  p  52 

[Advertisement:  “A  Boundless  Universe  Is  Contained  in 
a  Square  Inch”] 

[Summary]  The  CSVGA  (Chinese  Super  VGA)  display 
card  recently  developed  and  marketed  by  the  Beijing 
Legend  Computer  Group  [see  article  and  photograph  in 
JPRS-CST-92-012,  18  Jun  92  p  56]  is  built  around  a 
1-square-inch  21,000-gate  VLSI  chip  that  provides  the 
basic  processing  and  display  functions  of  the  card.  The 
Chinese-character  SVGA  chip,  designated  TLX9200, 
uses  1  pm  CMOS  technology  and  comes  in  a  144-pin 
QFP  [quad  flat  pack]  package. 

Sino-Dntch  Joint  Ventive  Shanghai  Philips 
Semicondnetor  Co.  Begins  Business 

92P60328B  Beijing  JISUANJI  SHIJIE  [CHINA 
COMPUTERWORLD]  in  Chinese  No  21, 

27  May  92  p  3 

[News  brief  by  Shi  [1 102]:  “Sino-Dutch  Joint  Venture 
Shanghai  Philips  Semiconductor  Co.  Established”] 

[Summary]  The  nation’s  largest-capacity,  most  advanced 
IC  production  facility  has  been  created  with  the  formal 
operation  (beginning  a  few  days  ago)  of  the  Sino-Dutch 
joint  venture  Shanghai  Philips  Semiconductor  Co., 
based  in  the  Caohejing  Development  zone.  This  joint 
venture  between  Shanghai  Radio  Plant  No  7  and  Philips 
has  a  40,000-square-meter  facility,  a  gross  investment  of 
US$52.2  million,  and  will  use  Philips’  production  and 
management  technology  to  manufacture  70  million  TDA 
ICs  annually. 


Short-Channel  MOSFETs  on  ELO/SOI 

40100058A  Beijing  BANDAOTI XUEBAO  [CHINESE 
JOURNAL  OF  SEMICONDUCTORS]  in  Chinese 
Vol  13  No  5,  May  92  pp  270-273 

[English  abstract  of  article  by  Chen  Nanxiang,  Zhang 
Xuguang,  Zhang  Meiyun,  Li  Yingxue,  and  Wang 
Yangyuan  of  the  Institute  of  Microelectronics,  Beijing 
University,  Beijing,  100871;  MS  received  20  Jan  91, 
revised  8  May  91] 

[Text]  Short-channel  [1-pm-long]  MOSFETs  have  been 
fabricated  on  ELO/SOI  [epitaxial  lateral  overgrowth/ 
silicon  on  insulator]  structure.  Electron  and  hole  field- 
effect  mobilities  of  the  MOSFETs  are  360  cmW-s  and 
200  cm^/V-s,  respectively.  The  sub-threshold  slopes  are 
190  mV/dec  (P-channel  MOS)  and  220  mV/dec  (N- 
channel  MOS),  respectively.  The  leakage  current  is  less 
than  lO"'®  A/pm.  The  characteristics  of  MOSFET/SOI 
[devices]  are  discussed. 

IfVannier-Stark  Effect  of  GaAs/GaAlAs 
Snperlattices  Under  Electric  Field 

40I00058B  Beijing  BANDAOTI  XUEBAO  [CHINESE 
JOURNAL  OF  SEMICONDUCTORS]  in  Chinese 
Vol  13  No  5,  May  92  pp  316-321 

[English  abstract  of  article  by  Zhang  Yaohui,  Jiang 
Desheng,  and  Li  Feng  of  the  National  Laboratory  for 
Semiconductor  Superlattices  and  Microstructures,  Insti¬ 
tute  of  Semiconductors,  Chinese  Academy  of  Sciences, 
Beijing,  100083;  Zhou  Junming  and  Mei  Xiaobing  of  the 
Institute  of  Physics,  Chinese  Academy  of  Sciences,  Bei¬ 
jing,  100080;  MS  received  2  Dec  91,  revised  7  Jan  92. 
This  work  was  supported  by  the  National  Natural  Sci¬ 
ence  Foundation  of  China  (NSFC).] 

[Text]  The  Wannier-Stark  effect  of  GaAs/GaAlAs  super¬ 
lattices  under  electric  field  by  photocurrent  measure¬ 
ments  at  room  and  low  temperatures  is  investigated.  At 
intermediate  electric  field,  we  have  observed  the  spectral 
shapes  of  photocurrent  corresponding  to  the  evenly 
spaced  “Stark  Ladder.”  We  have  found  that  the  transi¬ 
tions  of  exciton  state  from  quasi-3D  to  quasi-2p  regime 
are  due  to  Wannier  localization.  The  change  of  intensity 
of  the  exciton  transitions  with  electric  field  is  well 
consistent  with  theoretical  calculations  based  on  the 
model  proposed  by  Xia  and  Huang.  Our  results  show 
that  the  structures  in  the  photocurrent  spectra  at  room 
temperature  and  at  relatively  low  field  (1.0  x  10^  V/cm) 
are  caused  by  Wannier  localization  instead  of  saddle- 
point  excitons. 

Character  of  Lowest  Conduction  States  of 
Ultra-Short-Period  GaAs/AIAs  Snperlattices 
Investigated  by  Photolnminescence  Under 
Pressure 

40100058C  Beijing  BANDAOTI  XUEBAO  [CHINESE 
JOURNAL  OF  SEMICONDUCTORS]  in  Chinese 
Vol  13  No  5,  May  92  pp  322-326 

[English  abstract  of  article  by  Li  Guohua,  Liu  Zhenxian, 
Han  Hexiang,  Wang  Zhaoping,  and  Jiang  Desheng  of  the 
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National  Laboratory  for  Superlattices  and  Microstruc¬ 
tures,  Institute  of  Semiconductors,  CAS,  Beijing, 
100083,  and  Klaus  Ploog  of  the  Max-Planck  Institute  fur 
Festkorperforschung,  Germany;  MS  received  1 7  Dec  91] 

[Text]  The  photoluminescence  of  ultra-short-period 
GaAs/AlAs  superiattices  has  been  investigated  at  77K 
under  hydrostatic  pressure  up  to  30  kbar.  The  measured 


pressure  coefficient  of  the  emission  peak  for  (GaAs)|/ 
(AlAs)i  is  -1.35  meV/kbar.  This  demonstrates  that  the 
lowest  conduction  state  has  the  character  of  X  valley  of 
the  bulk  material  rather  than  L  valley  predicted  by 
theoretical  calculations.  The  measured  pressure  coeffi¬ 
cient  for  (GaAs)2/(AlAs)|  is  8.69  meV/kbar,  which  indi¬ 
cates  that  (GaAs)2  (AlAs)i  is  the  thinnest  type-1  super¬ 
lattice  in  the  GaAs/AlAs  system. 
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DPCM  Digital  Code-Compression  System 
Developed  for  Broadcast  Color  TV 

92P60327A  Chengdu  DIANZI KEJI DAXUE  XUEBAO 
[JOURNAL  OF  UNIVERSITY  OF  ELECTRONIC 
SCIENCE  AND  TECHNOLOGY  OF  CHINA] 
in  Chinese  Vol  21  No  I,  Feb  92  p  35 

[Article  by  Li  Lemin  [2621  2867  3046],  Guo  Chengqing 
[6753  2052  3237],  ct  al.  of  the  University  of  Electronic 
Science  and  Technology  of  China  (UEST);  “Broadcast 
Color  TV  Transmission  DPCM  Code-Compression 
System”] 


[Summary]  UEST  has  developed  a  DPCM  [differential 
pulse  code  modulation]  distal  code-compression  system 
for  broadcast  color  TV  signal  transmission.  The  color 
TV  digital  signal  is  compressed  from  140  Mbps  down  to 
68  Mbps,  permitting  two-way  color  TV  transmission 
over  one  DS4  [i.e.,  140  Mbps]  channel  or  one-way  color 
TV  transmission  over  two  DS3  [i.e.,  34  Mbps]  channels. 
The  system  includes  two  types  of  codec  [i.e.,  coder/ 
decoder]  equipment — one  for  synchronous  and  one  for 
asynchronous  transmission — and  has  applications  in 
long-range  broadcasting  of  TV  programs,  national 
defense  TV  transmission,  broadband  integrated  services 
digital  networks  (B-ISDN),  and  closed-circuit  TV  trans¬ 
mission. 


